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NOTE. . 
. 

DEPARTMENT OF THE INTERIOR, 

UNITED STATES GEOLOGICAL SURVEY. 

R’ushington, D. C., May 16, 1890. 

On the 27th of September, 1882, at the request of Dr. F. V. Hayden, 
the completion of the publications of the United States Geological and 
Geographical Survey of th6 Territories, formerly under his charge, was 

committed to the charge of the Director of the Geological Survey by tlie 
following order from the honorable the Secretary of the Interior: 

. 

Maj. J. W. POWELL, 

DEPARTMENT OF THE IKTERIOR, 
Washington, September 27, 1882. 

Director U S. Geological Survey: . 

SIR: The letter of Prof. F. V. Haydeni dated June 27, bearing your 
indorsement of July ‘LO, relating to the unpublished reports of the survey 
formerly under his charge, is herewith returned. 

You will please take charge of the publications referred to in the same, 
in accordance with the suggestions made by Professor .Hayden. 

It is the desire of this office that t.hese volumes shall be completed and 
published as early as practicable. 

Very respectfully, 
H. M. TELLER, 

Secretary. 

Of the publications thus placed in charge of the Director of the United 
States Geological Survey the accompanying volume is the third to be 
issued, t,he preceding being “The Vertebrata of the Tertiary Formations 

of the West,” by Edward D. Cope, and ‘(Contributions to the Fossil Flora 

of the Western Territories,” by Leo Lesquereux. 
J. ‘w. POWELL, 

5 Director. 
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LETTER OF TRANSMITTAL. 

U. S. GEOLOGICAL SURVEY, . 
DIVISION OP FOSSIL INSECTS, . 

Camn.bridge, March. 14, 1890. 
SIR: It is a source of great regret to me that the volume herewith trans- 

mitt’ed could not have been published during Dr. Hayden’s life. It con- 
tains the first fruits of an tindertaking inspired by him and encouraged by 
his aid. The extent of the task he intrusted to me more than a dozen years 
ago has been, with the interference of other duties, the occasion of the 
delay in its execution. The material has grown beyond all expectation, far 
beyond anything that could have been anticipated. 

A.s originally planned, when the Florissant beds were first carefully 
exploited, the fossil insects other than those from Florissant were first to be . 
disp0se.d of, and the latter were then to be taken up by orders. The plates 
were .accordingly executed (before the completion of the text) with that 
plan in view,, and the first ten plates herewith transmitted contain very 
nearly all the extra-Florissant insects known ten years ago. Since then 

their mumber has perhaps doubled. The succeeding plates contain the lower 

orders of Florissant arthropods, ending with the Hemiptera. 
The text has been made to conform in large measure to the same plan, 

except tha.t the insects of different localities and of different horizons have 
been arranged in one systematic series. Descriptions of a considerable 

number of species have been introduced for completeness’ sake which are 
not figured, but of every one of these drawings have been finished and will 
be given in some futtire publication. The early portion of the text was 
written many years ago- the Araohnida and Termitina in 1881, most of 
the Odonata in 1882, the Ephemerides and Planipennia in 1883, and the 
Trichoptera and Orthoptera in 1884 ; and, as the general remarks prefixed 

to eac‘h group were written on the completion of the study of that group, 
and would now have to be modified in some slight particulars, I have 
thought best to let these remarks remain as written, and to append at the 

11 



12 LETTEB OF TBANSMLTTAL. 

end of each general paragraph the date of writing. To rewrite the whole 
would unnecessarily delay the appearance of the work, and the dates will 
explain otherwise unaccounta.ble, though generally very slight., omissions of 
later material. 

The new portions of the Coleoptera, Diptera, and Hymenoptera were 
mostly written a year.ago, and during the past year the Hemiptera, much 
the most extensive group in the volume, have been elaborated. ‘In the four 
later orders the general remarks and summaries attached to the geriera, 

‘families, etc., of the earlier groups are omitted, because these orders will 
form the subject of future separate consideration, and the basis-for generaliza- 
‘tion will then be greatly increased; the representation of these orders in the 
present volume is very meager, including next to no species from Flo&satit. 

The publication of this volume will give the first opportunity for any 
gcod comparisons between the long known Tertiary insects of Europe and 
those of any other country; so f&r as the lower orders of insects are con- 

cerned--the only ones here at all fully elaborated-they show that the ma- 
terial already gathered within the last two decades in America is at least as 
rich as that of the well gleaned fields of Europe. The present volume con- 
tains descripbions of 1 species of Myriapoda, 34 of Arachnida, 66 of Neu- 

roptern, 30 ?f Orthoptera, 266 of Hemiptern, 112 of Coieoptera, 79 of Dip- 
tera, 1 of Lepidoptera, and ‘L3 of Hymenoptera, in all 612 species. For 

thelower orders, that is, those here fully treated, these num.bers are already 
slightly in excess of those obtained from the European Tertiaries, if the rich 
amber fauna of the Baltic is excluded; for the corresponding numbers for 
the European species from the rocks would be approximately as follows : 
Myriapoda, 1; Arachnida, 24 (recently, however, nearly doubled); Nen- 

‘roptera, 59; Orthoptera, 36; and Hemiptera, 218 ; a tdtal of 338 species 
against 397 for the American rocks. There is no doubt that this excess 
would be found eien greater in the high& orders by the material already 
many years in hand ; and the extent of the insect-bearing rocks of the 
West, which as yet have been touched only here knd there, is so immeas- 
nrably greater than that of similar European strata that only the lack of 
students in this field of American paleontology can prevent our deposits 
from assuming a commanding position in the world. 

Very respectfully, yours, 
SAMUEL H. SCUDDER. 

Hon. J. W. POWELL, . 

Director U. S. Geological Survey, Washington, D. C. 



THE TERTIARY INSECTS OF NORTH AMERICA. 

BY SAMUEL H. SCUDDER. 

INTRODUCTION. 

THAT creatures so minute and fragile as insects, creatures which can so 
feebly withstand the changing seasons as to live, so to speak, but a moment, 
are to be found fossil, engraved, as it were, upon the rocks or embedded in 
their hard mass, willnever cease to be a surprise to those unfamiliar with the 

fact. “So fragile,” says Quinet’, “ so easy to crush, you would readily believe 
the insect one of the latest beings produced by nature, one of those which has 

least resisted the action of time ; that its type, its genera, its forms, must have 
been ground to powder a thousand times, annihilated by the revolutions 
of the globe, and perpetually thrown into the crucible. For where is its 
defense? Of what value its antenme, its shield, its wings of gauze, against 

the commot.ions and the tempests which change the surface of the earth 1 
When the mountains themselves are overt.hrown and the seas uplifted, whEn 
the giants of structure, the mighty quadrupeds, change form and habit under 
the pressure of circumstances, will the insect withstand them ? Is it it 
which will display most character in nature? Yes ! The universe flings 
itself aiainst a gnat. Where will it find refuge? In its very diminutive- 
ness, its nothingness.” 

- 

. 

The pages and plates of the’ present volume bear testimony to the fact 
that our tertiary strata have preserved remnants of an ancient host, so 
varied in structure, so closely also resembling their brethren of to-day, 
that nearly or quite every prevalent family-group in the entire range of the 
insect-world has already been derxnstrated to have then existed. While 

often fragmentary and crushed, sometimes beyond recognition, a not in- 
significant number are sufficiently preserved for us to repopulate the past ; 

1 E. Quiuet : La Cdation, vol. 1, p. 191. 
13 
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sometimes, too, are they preserved in such a tionderful manner that in tiny 
creatures with a spread of wings scarcely more than a couple of millimeters 
one may count underthe microscope the hairs fringing the wings. 

In attempting thus to restore the past world of our insects, two or 
three general features have been forced upon my attention, which may 
well be mentioned here. One of them is the remarkable fact that in ha,rdly 
a single instance has the same species been found at two distinct localities. 
These localities, it is true, are in*some instances separated by hundreds or . 
even thousands of miles, and analogy with the present distribution of _- 
insects would lead us to expect more or less profound changes in passing 
from one to another. But at other times the distance is not great, or at any 
rate ‘not great enough to make this’zt satisfactory reason. It is more proba- 
ble that the beds in which they occur are not altogether synch;onous ; and 
we are led to believe that in the separation of horizons insects will give &ore 
precise and definite distinctions than may be gained by the study of the 

plant remains of t’he same beds, The data at our disposal are not yet suffi- 
ciently varied to &able us to speak with any confidence, but when the 
other groups of Florissant insects, not considered in the present volume, 
are worked out, and the new material that is at hand from the other princi- 
pal localities has been fairly studied, it may be found that we are armed 
with a new weapon of attack in solving the immediate succ&sion of the 
Tertiary series of t,he West in their finer subdivisions. 

Another point to which attention may be drawn is the very considerable 
cumber and quite extiaordinary proportion of species which so far are repre- 
sented by a single specimen. Leaving out of consideration certain marvel- 
ously prevalent forms in the beds of Florissant, such as certain Fortnicidse, 
Alydina, etc., one working these beds, from which many thousands of insects 
have already been taken, may con6dently expect that every third or fourth 
specimen will prove something new. A’ quite similar statement can be 
made of all, or all but one, of the other localities where insects have been 
found in our Tertiary deposits:. it surely indicates that with all the rich 
results of the explorations so far undertaken we are only upon the threshold 
of our possible knowledge. We find a richness of fauna far exceeding any- 
thing before supposed possible. 

The interest of t.he Tertiary fauna is further enhanced by the discovery 
that no inconsiderable proportion of the species in this fauna must be re- 
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ferred to genera not now extant. Granted that our knowledge of the sub- 
tropical forms of this continent (with which as a whole at least our Floris- 
sant fauna seems to be akin) is much too meager to be of great service; 

granted also that in many cases we are forced to establish new genera upon 
what would be regarded among r&ent animals as too slender grounds : it 
is nevertheless true that an unexpectedly large number of ,forms can not be 
forced into mode& genera already established; in many cases, throughout 
whole groups, kindred differences from modern types are found which in- 
dicate considerable changes of structure in the intervening epochs along 
parallel lines. In illustration of this we would call special attention to the 
differences observed in the genera of plant-lice, and, in several places 
among other pemiptera as well as among the Coleoptera, to the decided dif- 
ferences in’ the relative length of various members of the body. My own 
belief, which springs from the comparisons instituted in the study of this 
fauna, is that a much larger proportion of genera should really haye been 
founded,-and that, for every type which may turn up in Central American 
explorations of the nea.r future identical with those now established upon 

the fossils alone, it will be necessxrj t,o separate from the familiar surround- 
ings in which I have placed it some other of the insects from the saie beds. 

, 

It should be stated that the larger part of the plates in this volume 

were engraved before the insects were studied, except in a cursory manner 
to separate the species; the insects are &erefore not always properly 
grouped, and the legends upon the plates are in part inaccurate. 

In the enumeration of the specimens at the end of the specific descrip- 
tions the numbers of the obverse and reverse of the same specimen are 
always connected by “ and ” without any intervening comma, and this 
typographical method is employed only for expressing this relation. 

In the study of these extinct insects much assistance has been received 
from friends, to whom my cordial thanks are due; for valuable suggestions 
from the late Dr. J. L. LeConte, from Baron R. von Osten Sacken, Edward 
Burgess, Esq., and Drs. G. H. Horn and H. A. Hagen; for the open collec- 
tions of the late G. D. Smith, Esq., and of Messrs. E. P. Austin and Samuel 
Henshaw; and for important aid in obtaining typical series of modern insects 
in various groups by Messrs. E. P. Austin, P. R. Uhler; E. P. Van Duzee, 
Edward Burgess, Dr. A. Fore& and most especially Mr. Samuel Henshaw. 



LOCALITIES WHERE TEK’IURY IMECTS HAVE KEEY Fol.‘SD N AIIER~ICA. 

FZo~~ssmzf, CoZordo.-The Tertiary lake bitsin at Flo&wrt,* ~~lreatl~- 

hmous tiler its prolific Leeds of’ phtd md insects, id sitiututl in 2% n;ww\\ 
vdley hi;:;11 up in the mountains at the southern extremity of the Front 
liange of Coloixclo, at no great distance fwm Pike’s Peak. 

The b8sin is shown on Sheet 13 of the geological atlas of ColorwIo, 
published. by Dr. Hayden’s survey, and its outlines are marked with con- 
siderable accu~~y, altl~ough upon a comparxtively small scale. The 
wcient l;.~ke lies in the valley of the present South Fork of Twin Creek, 

:r,nd of the upper half of the main stream of the same after the South Fork 
1~s joined it, Following the old stage road from. South PaA to Colo~aclo 
Springs, anti leriving it just above the railway station at Florissant, and 
then taking the road which leads over the divide toward C;uion Cit,y, we 
pass between the Platte River and the Ar4iansas divide, through the entiise 
length of the basin. This road c rosses the South Platte n shott distance, 
say a kilometer rmd a half, below the mouth of Twin Creek, climbs a long 
gradual sl,ope 611 the e:Lst bank of the river to an open gmssy glade about 
2,:‘iOc) meters above t&e sea, ;uncl then descends a little more than three kilo- 
meters f~)m the river to join the valley of Twin Creek. One scnwely 
begins the descent before Ins attention is tkttracted by the outcropping of 
clrnb-colored sided, wlriulr continue until almost the very summit of the 
divide is reached a11(1 the descent towd tire Il~ki~rrsas begun, a traveling 
distance of not far from 13 kdometew. Tile sll:~les 111iLy indeed be seen for 
several kilomc:ter3 on the fartliet’ side of this clivitle, but no organic remains 

have yet, lIeen found in them. 
By dimbing a, neighboring peak, thrice baptized w Crystal Jfountain, 

Topaz Butte, and Cheeps Pyramid, and known to the old miners as Slim 
Jim, we obtained ~1 xlmirxble bird’+eye view of tile ancient lake ant1 the 



s1Irrounding region. To the southeast is Pike’s Peak ; to the west Soutl, 
Park and the canon of the South Platte, shown by a depression ; to the 
extreme south the grand cation of the Arkansas ; while to tile north a few 
sharp, ragged , granite peaks surmount the low wooded hills and ravines 
characteristic of t.lie nearer region. Among these hills and ravines, and 
on]? a Me broader than the rest of the latter, lies, to the south, the ancient 
Florissant Lake basin, marked by an irregular L-sha,ped grass>- meadow, 
the southern half broader and more rolling than the northwestern, the latter 
more broke11 and wit11 deeper illlets. 

Recalling its ancient condition it will appear that this elevated lake 
must hare been a beautiful, thougll s11a11ow,~ sheet of water. Topaz Butte, 
and a nameless lower elevation lying eight kilometers to its southwest, 
which we may call Cnstello’s Moulltain , guxded the 1lea.d of the lake upon 
one side a~rd the ot.her, rising 300 or 400 meters above its level. It was 
hemmed in on all sides by nearergrallitic llills, whose wooded slopes came 
to the water’s edge ; sometimes, especially on the northern and eastern sides, 
rising abruptly, at others gradually sloping, so that reeds and flags grew 
in the shallow waters by ‘the shore. The waters of the lake penetrated in 
deep inlets between the hills, giving it a varied ‘and tortuous outline; 
although only about 1 Ga kilometers long and very narrow, its margin must. 
hare measured .over ‘70 kilometers in extent. Still greater variety was 
gained by steep promontorfes, 20 meters or more in height, which pro- 
jetted abruptly into t.he iake from either side, uearly dividing it into a 
chain of three or four unequal and se& irregular open pounds, running in 
a northwest-southeast direction, nlld a larger and less indented sheet, as 
large as the others combined, connected with the southwesternmost of the 
three by a narrow channel, and dotted with numerous long and narrow 
wooded islets just rising above tlte surface. 

The ancient outlet of the whole system was probably at, the southem 

estremity; at least the marks of the Iake deposit, 5 ;*eacli within a few meters 

of the ridge \\.llic.ll no\\- s;el)nr:Lt.es the waters of the Platte aud Arkansas; the 
ll;lture of tile l):lsin itself; ;illd the IIIIIC~I snore rapid descent of the present 
suI.f:lcc 011 the soutllerll side 0f’ tllis divide leucl to this coiiclusioll. *4t the 

l:ist elevat,i(.,i1 of the T<oc~;~ 3Iouiitaiii clr:Gii the drainage flop of this imme- 
diate pgioll ~v;ls y(<yerse(l : the e]ev;~tioll coming from a sout]l~‘rl~ or south- 
_- .._. --___--.__--- 

1 Tl)e s~:~llon-l)css of the l:lkc is indicatetl lpp the cltnwcter of th’ fisll, the ~11 cr:~~~ilX Of MMW 
of tllc fillales and the rrwt wquoi:I sttlmps. 
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easterI:>- direction (perhaps from Pike’s Peak), the lake, or series of lakes, 
w-as drained dry by emptying at the northwestern estremitr. ‘I’lie drainage 
of the -i-alley now flowed iuto a brook which followed. the deeper part of its 
former floor, and the waters of the region have since emptied illto the Platte 
and not the Arkansas, passing in their course between Topaz Butte and 

Castello’s Mountain. 
The promontories projecting into the lake on either side are formed of 

trachyte or .other volcanic lnras, apparently occurring in fissures &rectly 
athwart t,lie general course of the nortlirrestern or upper series of lakes, 
and masses of the same occur at many different points along the ancient 
shore, such as the western corner where the waters of the lake were finally 
discharged ; in the neighborhood of the village; along the eastern wall of 
the lowermost of the chain of upper lakes, near where the present road 
divides; and at points along both eastern and western walls of the lower 
southern lake. In general the t,rachytic flows seem to be confined to the 
edges of t,lie lacustrine basin, but some, if not all, of the mesas or ancient 
islands of the southern lake have trnchytic flows over them; and tow& 
the southern extremity of the lake what was once a larger island now forms 
a rounded hill with steep northern walls, crowned by heavy beds of dark 
trachyte, and its slopes covered with quantities of vesicular scorix The 
rough and craggy knoll immediately overlooking tile present village of 
Florissant,, the reputed scene of Indian coinbats,’ is witness of hotter times 
t11>m tllW; vertical cylindrical holes, with smooth walls, in which a man 
could hifle from sight, funnels scored by heat, mark, perhaps, the presence 

of former geysers; the basaltic rocks themselves are deeply’ fissured by the 
breaking up of the planes of divisions between the columns, affording the 
best protection to the ‘C’te and Arapahoe warriors. But the very shales of 
the lake itself, in which the myriad plants and insects are entombed, are 
wholly composed of volcanic sand nncl ash; 15 meters or more thick they 
lie, in alternating layers of coarser and finer material. About half of this, 
now lying beneath the general surface of the ground, consists of henvilv- 
be&led drab shales, with a conchoidnl fracture, ad is totdly destitute of 
fossils. The upper half has been eroded ancl carried away, leaving, how- 
ever, the fragmentary remains of this great ash deposit clinging to the bor- 
ders of the basin and srurrounding the islancls ; a more convenient arrniig:r- 

~~~ _ 
‘Their rude fortitications still crown t.he summit. 



merit for the present explorer could not have been devised, That the source 
of the volcanic ashes must have been close at hand seems abundantly 
proved by the difference in the deposits at the estreme ends of the lake as 
will be shown in the sections to be given. Kot only does the thickness of 
the beds differ at the two points, but it is difficult to bring them into any- 
thing beyond the most general concordance. 

There are still other proofs of disturbance. Around one of the granitic 
islands in the southern lake basin the shales mentioned were capped by from 
one and a half to two and a half met,ers of sedimentary material, reaching 
nearly to the crown of the hill, the lowest bed of which, a little more than 
three decimeters thick, formed a regular horizont.al stratum of small vol- 
canic pebbles and sand (A and 13 of Dr. Wa.dsworth’s note, further on), 
while the part above is much coarser, resembling a breccia, and is very un- 
evenly bedded, $ching at every possible angle, seamed, jointed, and 
weather-worn, curved and twisted, and inclosing pockets of fine laminated 
shales, also of volcanic ash, in which a few fossils are found (C of Dr. Wads- 

worth’s note). These beds cap the series of regular and evenly stratified 
shales (D of the same note), and are perhaps synchronous with the disturb- 
anca which tilted and emptied the basin. The uppermost evenly bedded 
shales then formed the hard floor of the lake, aud these contorted beds the 
softer, but hardening, and therefore more or less tenacious, deposits on that 
floor. 

The escaration of t.he filled-up basin we must presume to be due to 
the ordinary agencies of atmospheric erosion. The islands in the lower lake 
take now as then the form of the granitic nucleus; nearly all are long and 
narrow, but their trend is in every direction both across and along the ral- 
ley in which they rest. Great masses of the shales still adhere equally on 
every side to the rocks against which they were deposited, proving that time 
alone and no rude agency has degraded the ancient floor of the lake. 

The shales in the southern basin dip to the north or northwest at an 
angle of about two degrees, and according to the contours of the Hayden 
Surrey, the southern end of the ancient lake is now elevat,ed nearly two 
hundred and fifty meters above the extreme northwestern point. The 
greater part of this present slope of the lake border will be found in the 
southern half, where it can not, fX1 to at once strike the observant eye, the 
soutllernmost nlargin close to the sumlnit of the divide being nearly two 
lmtldred nleters higher tllall the margill Ilest tllc hill 1,~ the forks of tile r0:1d. 
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Our esamination of the deposits of this Iacustrine basin was principally 
made in a small hill, from which perhaps the largest number of fossils hare 
been taken, ls-ing just south of the house of 3Ir. Adam Hill, now owned 

‘by Xr. Thompson, and upon his ranch. Like the other ancient islets of this 
upland lake, it now forms a mesa or flat-topped hill about ten or a dozen 
meters high, perhaps a hundred meters Ion, v and twenty-five broad. bronnd 
its eastern base are some of the famous petrified trees-huge, upright trunks, 
standing as they grew, whi& are reported to have been five or six meters 
high at t,he advent of the present residents of the region. Piecemeal they 
have been destroyed by vandal tourists, until now not one of them rises 
more than a meter above the snrface of the ground, and many of them are 
entirely leveled; but their huge size is attested by the relics, the largest of 
which can be seen to have been three or four meters in diameter. These 
gigantic t,rees appear to be Sequoias, as far as can be told from thin sections 
of the wood submitted to Dr. George L. Gooclale. As is well known, re- 

mains of more than one species of Sequoia have been found in the shales 
at their base. 

At the opposite sloping end of this mesan trenchwas dug from top to 
bottom to determine the character of the different layers, and the section 
exposed was carefully measured and studied. In the work of digging this 
trench we received the very ready and welcome assistance of our com- 
panion, Mr. F. C. Bowditch, and of Mr. Hill. 

From what information we could gain about the wells in this neigh- 
borhood and from a shaft sunk obliquely in the side of a hill near the 
northwestern extremity. it would appear that the present becl of the ancient 
Florissant lake is entirely similar in composition for at least ten meters below 
the surface, consisting of heavily bedded non-fossiliferous shales, -having a 
conchoidal fracture. Above these basal cleposits, on the slope of the hill, 
we found the following series, from above downward, commencing with the 
evenly beclded strata : 

SECTION IN SOUTHERN LAKE. 

(By S. H. Scrtdder rind A. Lakes.) 
Centimeters. 

1. Finely laminated, evenly bedded, light-gray shale : plauts and insects scarce and poorly 
preserved.. . .._____.___....____.____.__ _____._ __.._______...__.___ _ .____.____ __._____ 3.2 

2. Light-brown, soft and pliable, fine-gmiued sandstone ; uufossiliferous .___.. ._ _ ___ __ _ __. . . _ 5 
3. Coarser, ferruginons sandstone; nufossiliferons.. _ _. - . _ _ _ _. . _ _. _ __. _ _. _ .____. . _ _ _ _. . _ _ _ __ 3. a 
4. ResemblingXo. 1; leaveeand insectremains.......... __.___ _ .___.__ ___ ____..____ _ ._____ 21 
5. Hard, compact,, grayish-black shale, breaking with a conchoidal fracture, seamed in the 

middle mith a narrow strip of drab shale ; fragments of plants .____. _._. _ _ . . _. . ._ _ . __ _ 28 
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6. Ferruginous shale ; unfossiliferous .____. __ _ __. ___ _ ___ _ ___ _ _____. __ ____ ._ _ _ . . . . . __. __ _. _. 1.5 
7. Resembling ?rTo. 5, but haviug no conchoidal fracture: stems of plants, insects, and a small 

bivalve mollusk. __ __. __. . . .._ _. __ . ..__... ._.. . . . . . . . . __ ..__*..... . . .--..... -.-.-. . . . . 9 
8. Very fine gray ochreous shale ; nou-fosslllferons. _ __. __ __. . _. .._. . . . . -. . . . . . . .*-. -- ---. . 0.5 
9. Drab shales, iuterlamiuated with fiuely divided paper shales of light-gray color; stems of . 

plants, reeds, aud insects.. ___. ,_.__. ._.. . . . . . . _. . . _... ._ ._.. ._ __._ . . . . _. __.__. .___.. . 46 
10, Crumbling ochreous shale; leaves abuudaut, insects rare __._ ._ ._ .___.. ._._.. . .____ ______ 7.5 
11. Drabshales; nofos~ils . . . . . ..___....___.__.... _ . . . . . .._.._._.._ _ . .._ _ __.___.. ______..- 7.5 
12. Coarse, ferruginous sandstone ; no f’ossils. . _ _ _ _ _ .___ _ . . _ _ _ _ _ __. . __ __. . _ _ _ __ ._. . _ _ _ _ _ _ ____ 3.8 
13. Very hard drab shales, having a conchoidal fract,ure and tilled with nodules; unfossilif- 

erous . . _ _. . . ..__ ____ ._, _ ., __. . . . . . . . . _ _ . . . . . . . . _ . . . _ . . . . . . . . _ . . . . . . _ . . . . . . . . . . 63 
14. Finely laminated yellowish or drab shales; leaves and fragments of plants, with a few 

insects ..__..._._._...._..._._____ _. . . . . . . . _ .__.. _ __._. _ ..__ _._._ _____..... _ .__._... 30 
15. Altaruating layersof darker aud lighter gray aud browu ferruginous sandstone; no fossils.. 10 
16. Drab shales; leaves, seeds, and other parts of plants, n-ith insects, all in abundance . _. _. 6: 
17. Ferruginous, odorous, sandy shales; no fossils. __ ____ _ _.. . __. ___. _. _.“. _. _. . . __ __ _. . . . . _ 5.7 
18. Dark gray autl yellow shales ; leaves aud other parts of l&buts . . . . .__. __.. ____ _. . . . _. . . . . 9 
19. Iuterstratitied shales, resembling 17 aud 18 ; leaves audother parts of plauts, \rith insects.. 17. F’ 
‘LO Thickly bedded chocolate-colored shales; no fossils _ _. _. _. __ ._ _. __ __ _. _. . . _. . . . . . . . . 41 
21. Porous yellow shale, iuterstratiticd wit& seams of very thin drab-colored shales; plrtnts _. 7. 6 

‘2”. Hearily bedded chocolate-colored shales; no fossils . . _. __ . . _. __ __ __ _. . . _. _. _. . . __ _. . . _. 30 
23. Thiuly badded drab shales; perfect leaves, with perfect and Imperfect fragments of plants, 

andafembroken insects __....____.____ _ ____________.__._..._.....____....__._ __.__.. 20 
24. Thinly bedded light-drab shale J, weatherlug very light; without fossils .___... .__ __. .___ _. 20 
25. Tlnck bedded drab shales, breakiug wlt’LI a conchoidal fracture; also destitute of fossils.. 18 
26. Coarsearenaceousshale; unfossiliferous .__ __.__.__.. _._ . . .._.......-. --..*---..--..-.-.. 9 
27. Gray saudstone, contaioiug decomposing fragments of some nyhite miueral, perhaps calcite j 

no fossils . . ___. ..___. ._ __. . . .._._ . ..__. ._..... . _ ,_. _ .__ _.. ..___. . .._.. .._-.. . ..-_. -__. 178 
28. Coarse, ferruginous, friable saudstoue, Kith concretious of a softer material ; fragments of 

stems _ _ _ _ _. . . . . _. . . _ _. . . . . . _ . ..___.. _-_ ..__. .-.__. .-..--.. **.-..--- - . . - _ _ - . perhaps.. 60 
29. Thinly bedded drab shales, haviug a couchoidal fracture, somewhat liguitic, with frag- 

meuts of roots, etc _ _ ..__ __ ___. ____.. -._v. .____. ._____ ._ ___. _ __._^-_ _ .-..... . . . ..____ 25 
30. Dark-chocolate shales, contaiuing yellowish concretions; filled with sterna and roots of 

plants .__ .“.._.___ _ ______.. ___________.._ _____________._....___..._........._...-.- _._ 25 
-- 

Total thickuess of evenly bedded shales (“ D,” of Dr. Wadsworth’s note) above floor 
deposits .___ _.___._.._._.._.____._ _ .._._ _._._ _.___._ . . . .._._. _ ..__.. (Meters).. G. 6G8 

The bed which has been most worked for insects and leaves, and in 
which they are unquestional)ly the most abundant and best preserved, is 
the thick bed, Ko. 16, lying half-way up the hill, ant1 c*omposed of rapidly 
alternating beds of variously colored drab shales. IBelow this, insects were 

plentiful ouly in Xo. 19, and above it in Nos. 7 aud 9 ; in other beds they 

occurred only rareI!- or in fragments. Plants were always abundant where 

insects were found, but also occurred in many strata where iusects were 
either uot discovered, sucl~ as Nos. 18 and 21 in the lower half aud No. 6 in 
the upper half, or weye rare:, as in Nos. 10 and 14 above the middle and No. 
23 below; the coarser lignites occurred only near the base. 

The thickest unfossiliferous beds, Nos. -i ‘W and 27, mere almost uniform 

in character throughout, aud did not readily split into lamiute, indicating 
an enormous shower of ashes or a mud flow at the time of their deposition; 
their character was similar to thatt of the floor-beds of the baain. 



These beds of shale vary in color ii-on) yellow to dark brown. Above 
them all lay, as dreacl\r stated, from fifteen to tmellty-five decimeters of 
coarser! more gwnulated sediments, all but the lower bed broken up and 

n Geatly contorted. These reached almost to the summit of t,he mesa, which 
was strewn with granitic gravel and a few pebbles of lava. 

Specimens of these upper irregular beds, uid also of the uncledying 
shales, mere submitted to Dr. 31. E. Wi~dswortll, of Cambridge, Massachu- 
setts, now of Houghton, Micltignn, ~110 caused thin sections to be n&e 

tiwn them and 1~s fmnishecl the following accomlt of their microscopicnl 
structure : 

TUFA FRO31 FLORIWANT. 

The method aud scheme of classiticatiou employed here is that briefly sketched iu 
the Bulletiu of the Nnseum of Comparative Zoiilogy (vol. 5, pp. 275-255). By this 
system only do me think that the iuciosed fragments could be named, for the3 coutaiu 
so fern crystals that iu most cases the base is the principal thing upou which the 
deciaiou must rest, 

A.--THE FISEII DEPOSIT JCST ABOVI: THE SIiALES. 

A medium-grained gray tub, coutainiu g WJStalS illld BilglllelltS Of ft?ldSpar, 
augite, etc., cemented by a tine earthy groundmass. 

Iu the thin sectiou it is seeu to be au epitome of the volcanic rocks of the Cordil- 
leras. The groundmass holds fragments of basalt, andesite, trachyte, aud rhyolite, 
with detached minerals derived from them. 

The basaltic fragments hare in part a tleuse globalitic base porphyritically holtl- 
iug ledge-formed plagioclase urgstals aud a few augite graunles. Some of the basalt is 
quite coarsely crystallized, q>pronchiug the doleritio type. Oliviue was observed in 
some of the fragments, but it is largely altered to a reddish-brown serpeutiue. Mag 
uetite is abundant. In mauy of the frugmcnts the gronudmass has decomposed to a 
reddish-brown mass, which is untrauspareut aud holds clear crystals of plngioclase. 
The basaltic fragments have sutierecl more from alteratiou awl tlecotuposition thnu any 
others in the tuba. 

Of audesite, both varieties poiuted out by us (lot. cit., p. 280) occur in this tofa. 
The first, which is ueurest the basalt in compositiou: has a brow glass as its base, filled 
with microlites. This base holds miuate rectangular autl oblong crystals of feldspar. 
Large microlites of angite aud grains of magnetite were seeu. Fragments of this are 
common, and are clear and unaltered. The secoud variety of au&site was seeu to 
have a deuse gray micro-felsitic base, holdiu g ledge-foruietl feldspars and magnetite 
grains. Some contained the reddish-brow fibers of the destroyed horubleutle. Frag- 
meuts of this variety of nudesite are quite abnudant,. 

The trachyte has A light, gr;;y, felty, md glassy base, some fraguenls showing be- 
sides this only faint traces of polarization caused by iocipieut fel(lsp;lrs. Other f’rag- 
ments show minute, well-formed cryst;rls that appear to be sauidiu. Grains of ni:ig- 
netite occur scattered through the base. This is also quite abaud;tut, and it, as well 
as the basalt md andesite, surpasses the rhyolite in amount. 

The rhyolite occurs in the form of ;L more or less clear glass, oftell oe1luia.r. The 
cells are often drawn out in the direction of t,he original flow, forming a fibr011s strnct 
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we, which when of a grayish or reddish brown color resembles woody fiber. Some of 
the fragments contain ellipitical cells, and 3 few shards of wter-clear glass free from 
inclusions rere seen. 

Nan)- crystals, entire or broken, are scattered throughout the groundmass of the 
tufa. These crystals belong to plngioclase, snnidin! olivine, magnetite, nugite, aud 
quartz. But lit,tle quartz VZIS obserl-ed ; one crystal contained trichites and rapor 
carities. The trichites are the same as those commonly seen in the quartz of granite, 
but this appears to hare beeu derired from the lam. The feldspa,r contains inclu- 
sious of base, glass, nud microlites, and through these the rock from which the feld- 
hpar was derived cau often be told. The augites hare the characters of andesitic 
augite. A little palagouite and one crystal of microline n-ere seen. 

The groundmass of the tufa is composed of comminuted a.nd decomposed material 
derived from the laras before described. In the groundmass trachytic and rhyolit,ic 
material appears to predomiuate. 

This specimen was chosen for description, as it best represented the general char- 
acters of the tufas. 

B.-THE COARSER DEPOSIT JUST AROTE THE SHALES. 

This is more coarsely fragmental than auy of the others, awl is composed of ayel- 
lomish brown earthy grouudmas+ holdin, 17 fragments of quartz, feldspar, basalt, etc. 
Some of the fragments appear to belon, 0~ to the older rocks, but none of them were 
seen in the section. Under the microscope the tufa is similar to the first one described, 
but its fragments are larger and sometimes better marked. Some kaolinized feldspars 
and a little biotite mere seen. The hornblende in the andesite is in the usual broken 
forms, rith blackened edges. 

C.-A SPECIZIES FROM FISER PORTIOK OF THE CPPER COSTORTED REDS. 

A yellowish earthy groundmass holding crystals and fragments of augite and feld- 
spar. On oue side is a layer of firie detritus, composed of the same material as the 
grouudmass of the more coarsely fragmental portion. Its microscopic characters are 
similar to those of A, except that its materials are more decomposed and sauidin is 
more abundant. One kaoliuized feldspar vas observed. 

. D.-Trmm SPECIXRSS OF TJIF: ISSECT-SHALES. 

These are brownish and gra-j-ish brow1 shales, being simply the finer material of 
the tufas laid down in laminrt: of rar@g thickness and coarseness. One ic; very 
thinly bedded. 

This volcanic material has e~ideutl~ been worked over bx Kater, but the condit.ions 
can of course best be told in the field. So far, however, as we can judge by micro- 
scopic esnmiuation, wheu the water commenced its work the material was in loose 
unconsolidated deposits. That it was thrown out as an ash, or rather deposited as a 
n~~yn near its present locatiou, is the most probable supposition. It seems then to have 
been takeu up by the n-a,vcs aud spread out as it is 110~ found. The reasou for this 
opinion is that the fragmeuts are uot Torn, as they would naturally be if they had 
been derived directly from solid rock bg water action, and the decomposition is not so 
grea,t as Ke should expect. The deposition appears to hare been gcnt,le but compara- 
tivelr\- rapid, for there is no sigu of violence or eyeu of such decomposition as we should 
expect in slorr deposition ; and showers of ashes falling on still water or a lake actimg 
(111 an uucousolitlnted tufa banI; austver best the contlitions called for here. It is 
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probable from the kaolinized feldspars and the macroscopic fragments of apparently 
older rocks that the latter are present in the tnfa to some extent. This can best be 
esplained bJ- the supposition that it m:rs deposited as a ~oyn or n~adfiow within reach 
of the ?oaters that hake worked it over and deposited it in its present position. As we 
said before: the field evidence must be relied upon main15 in deciding such questions 
as these. 

N. E. WADSWORTH. 
CLt31~R~~(;33, J~ASSACHUSETTP, dpil 15, 1SYO. 

Another section, less carefully measured and noted with less detail than 
the other, was taken at the extremity of one of the promontories jutting in 
a southwesterly direction into the middle of the upper chain of lakes, about 
three kilometers west of the present post-office. The top of the hill was 

covered with granitic gravel and loose bowlders of dark scoriaceous trachyte; 
below this we found, passing, as before, from above downward, the following 
succession: 

SECTION IN THE NORTHWESTERN LAKE. 

(By S. Es Scud&r and A. Lakes.) 
Decimeters 
(estimated). 

1. Finely laminated yellow-drab shales; no fossils . -- --._ __ __-. .____. .____. .____. ._____ _____. .___ 12 
2. Coarse decomposing yellowish shales ; uo fossils ____ ____ - .-_ _ ___. ..___. .____. ..___. ._._ ._____ __ 12 
3. Fine compact. drab shales; perfect remains of plants and insects . ._ ___. ___. .____. ._.. ___ ___ .__. 15 
4. Arenaceous shales; very lignitic . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . _ _ . . . _ _ _ . . _ _ _ 6 
5. Heavily bedded, coarse-grained, crumbling sandstone, of a grayish-yellow and whitish color, be- 

coming ferruginous in places; partially lignitic ,.----.--’ --.. _ ----._-_.. _ -._. _-___ __......___. 60 
6. Chocolate and drab coloredshales having a conchoidal fracture, passing below into whitish paper- 

like sha.les inclosed between coarse nrenaceous lamion: ; plants and insects . _ . . ._ __ . . _. _. _ _ _. . . 45 

Total thickness of shales above floor deposits. (Meters, estimated) _ _ _ _ . . . _ _ _. _ . . _ . . _ _ _ _ I5 

These measurements, being estimated, are undoubtedly too great. The 
composition of this bluff is coarser in character than that of the section in 
the southern extension of the lake. The lignitic beds, which have been 
used for quarrying purposes, contain numerous fragments of reeds and 
roots not well preserved. The lower portions of the section correspond 
better with the other than do the upper beds, where it is difficult to trace 
any correspondence ; No. 3 of the northwestern seems, however, to corre- 
spond to Xo. 16 of the southern series. The whitish paper shales lying at 
the base of this appear to be entirely absent from the southern sect.ion, and 
the distorted beds which crown the mesa are not apparent in the bluff, or, 

if present, are wholly regular. A more careful and detailed section of the 
bluff (for which we ha.d not time), and particularly the tracing of the beds 
along the wall of the lake, would probably bring to light better correspond- 
ences. 
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Judging from the present physical. condition of the basin, its age is 
marked as later than the movements which closed the Cretaceous epoch and 
earlier than the last upheaval in the Tertiary, which seelhs to have taken 
place during or after Miocene times, hut there are no physical data yet at 
hand to warrant cletinite conclusions on this head. 

The insects preserved in the Florisannt basin are wonderfully numer- 
ous, this one locality having yielded in :I single summer more than double 
the number of specinlens which the famous localities at Oeningen, in Bava- 
ria., furnishecl Heer in thirty years. Having visited both places I can tes- 
tify to the greater prolificness of the Florissant beds. As a rule t.he Oen- 
ingen specimens are better preserved, but in the same amount of shale we 
still find at Florissant a much larger number of satisfactory specimens than 
at Oeningen, and the quarries are fifty times as extensive and far more 
easily worked. 

The esamination of the immense series of specimens found at Floris- 
sant has not yet critically covered the whole field. It may, nevertheless, 

be interesting to make the single comparison with the Oeningen insect 
fauna which the number of individuals will furnish. This is indicated by 
the following table : 

I- 
At Flo- Percentage of representation by- i rissallt ! ~&(~nn- 

I---- I -  

Hymenoptera. . . .._. . . _. .__. . . . . __. . 40 

Lepidoptera _ __ _ . _ _. . . . _ _ _ _. _ _ _ _ . _ . . 0.04 
Dipters . _ _ _ _. . . _ _ . . . _ _ _ _. _. . . . _ _ _ _ _ 30 
Coleopters _ . . _ __. ___. ._ _ __. ___ _ ._. . 13 

Hemipters _ ._____ .____. ____ ____ ___. / 11 
Neuroptera _ . _ _ __. .____. .__ __. . _ _ _ _ .I 5 

Orthoptera . . _ _. _. ._ _. . _ _ _ _. . _ . . _. _ _ 0.25 

Arachnids. _. . ___. ._ _ ___ . _ _ __ _ . . _ __. 0.25 
-- -,- 

14 
0.1 
7 

48 
Ii 
17 
3 
0.5 

-- 
j 99.54 / 101.6, 

It will be seen that in all the orders that are well represented the pro- 
portion of specimens of each is very different, with t.he sole exception of 
the Hemiptera, while the same groups (Orthoptera, Arachnida, and Lepi- 

doptera) are feebly represented in both. The greatest difference occurs in 
the Diptera, which are less than 7 per cent. of the whole at Oeningen and 
about 30 per cent. at Florissant; in the Hymenoptera, which have less than 

14 per cent. a.t Oeningen and 40 per cent. at Floriss~~~~t, due largely to the 



prodigious number of ants; while the case is reversed in Coleoptera, which 
form nearly one-half the specinleus foulld at Oeningen ;lnd only 13 pei 
cent. at Florissant. We possess no count of the specimens foulid at I&do- 
boj, in Croatia, which is regrettable, since the fauna of Florissant appears 

to agree 1nuc1~ better with it than with any other in one or two points, such 
as the comparatively miuor part played by the Coleoptera and the great 
number of ants; these latter number fifty-seven species in Ratloboj, and fire 
hundred specimens hilve been found of one of them Still the comparison 
can not be carried very closely into other departments; for instance, only 
one rhynchophorous coleopteron has bcxxl reported from Radoboj, while 

the:- are very numerous and rich in species at Florissmt, and loci11 causes 

must haI-e had much to do with the fawn of f31cl1 of these locnlities. It is 

hardly worth while to institute iu1y inquiries into the proportion of the 

groups represented at Florissant and in amber, since the lliltllre of the 
entombment is entirely tlif&reut. 

Since so far as the Florissant insects are concerned only the lower 
orders are reported upon in the present volume, it may be worth while to 
present a rapid sketch of the higher orders, to complete in however impsr- 
feet a way the partial view of the Florissant insect fauna which the volume 
affords. 

About three-fifths of the Coleoptera belong to the normal series and 

two-fifths to the rhynchophorous division. There are eighty to nine@ spec- 
imens of Carabidz, including, perhaps, twenty-five species; many of them are 
very fiue and perfect, especially in the sculpturing of the elytra. Water- 

beetles are not so numerous as would be anticipated; indeed, there are very 
few specimens, with perhaps half a dozen species; there are no large species 
such as occur abundantly at Oeningen; the largest of our species, perhaps 
an Hydrophilus, not exceeding twelve millimeters in length. The Staphy- 

linid>* are rather- mqre numerous than the ground-beetles, wit,11 over thirty 
species, some of them tolerably large. There are half a dozen species of 
Sitidulicl:e. Some sixty or more Sc~~rabAda2 show considerable variety, 
there being nearly thirty species among them. Searly as many Buprestida 
have quite as great variety of form; a consitlernble number of them are large .~ 
and nearly all fairly preserved, some remarkably perfect; oue species, Chry- 
sobothris havdeni, has been described. Elaterid= are more abundant, num- ” 
bering more than one hundred species, many of them in beautiful condi- 
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tion ; they are abundant in species, over forty having been separated, and 
are mostly of a medium, none of a large, size. Considerably over one 
hundred specimens are to be referred to the MeloidE, Mordellida+ and Mala- 
codermata, but the specimens do not appear to be very IveIl preserved, 
although about forty species ma;\- be distinguished. The Cerambyci@ are 
very benut.iful, furnishin g thirty or more specimens, represent,ing more than 
half as manj species ; one fine species of a new extinct genus, Parolamia 
rudis, has already been described, and there are others equalI>- fine. There 
are a dozen or more species of Bruchid~, one of which, Spermophagus vivi- 
ficatus, has been published. Chrysomelidze are not uncommon ; thus far I 
have recognized about. two dozen species among the sixty or eighty speci- 
mens; one, Oryctosciftetes protog=us, belonging to a new genus, has 
already been published. Nearly twenty species of Tenebrionidae have been 
separated, rarely represented by more than a single specimen each, and 
there are also a few (from two to ten species each) of Silphidae, Histeridz, 

Dermestidae, PtinidE, and CoccinellidE, and a single species each of Cleridz 
and Telephoridae, the latter already described under the name of Chanliog- 
nathus pristinus. Two specimens of Rhynchophora, Anthonomus defossus 
and Eurhinus occultus, have been described ; I have already mentioned 
the predominance of this type in opposition to the European Tertiaries ; the 
species are very numerous, nearly one hundred and t,wenty having been 
separated, wit,h over five hundred specimens, and among them are a good11 
number of large and fine species; but some of the minutest are most admi- 
rably preserved ; especially is this true of t.he sculpturing of the thorax and 
elytra; no at.tempt, however, has yet, been made to do more than rudely 
separate the species, so that no details can now be given. 

Xearly a third of all the specimens I have seen from Florissant belong 
to the Diptera. Culicid<% and Chironomidae are abundant, but not gener- 
ally very perfect. Tipulida= a,re abundant and admirably preserved; of 

the larger forms alone there appear to be several hundred specimens, and 
apparently a considerable number of species ; the smaller Tipulidz, 
including t,he Limnobina, are also abundant and well preserved. ikllJ 

beautiful Mycetophilidz occur, probably twenty or thirty species. Bibi- 
onidre are the prevailing t,ype among the Diptera; there must be a thousand 
specimens belonging to this family, and on a cursory view there appears to 

be no great variety ; probably both here and in the ants, as in some gen- 
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era of plants, it mill appear that there are vast numbers of a single species ; 
a great manv specimens are represented by bodies only, or these accom- 
panied by insignificant fragments of wings, but even putting all these aside 
there remain a. goodly number with tolerably perfect. wings, and some in 
which almost every part of the body is preserved ; taken as a whole, how- 
ever, they are perhaps less perfect than specimens of almost any other fam- 
ily. There are a dozen or more Strx.tiom$l;e, of two or three species, and 
several species of Xidasiclx or Hirmoneurid;~, one admirable specimen of 
the latter family having been described as belonging to a new genus under 
the name of Palembolus florigerus. There are nearly half a hundred Asi- 
lid% and Therevid;~, many of them exquisitely preserved, some of great 
size, and among them a fair variety of forms. BombylidE are somewhat 
less abundant, but show some superb specimens of great size and in won- 
derful. preservation ; there are certainly six or eight species. Syrphidae are 
more abundant than the last, nearly fifty specimens having been found in 
which the patterns of the abdominal colors are generally well marked, and 
among which we find a considerable variety; they have been studied by 
one very familiar with that group, Dr. S. W. Williston, and the results of 
his examinations are given in his Synopsis of the North American Syrphidtle 
(pp. 2Sl-iY3), published by the U. S. National Museum. There is a vast 
host of XuscidtE and allied groups, of which no account has yet been taken, 
and with which no doubt many other forms are still commingled, but three 
or four species of very pretty Ortalidze may be mentioned with ten or a 
dozen specimens, and there are a large number of Empidze. 

A few Lepidoptera occur. The butterflies, seven in number, have been 
described in the Eighth Annual Report of the present Geological Survey. 
They all represent distinct and extinct genera. Six of the seven belong to 
the ;?c’ymphalidx+ the seventh to the Pierins. Of the Nymphalidce all but 
one are Vaneesidi. The exception is of special interest, since it belongs to 
the Libytheinze, the family of living butterflies the most meager in numbers, 
though found in every quarter of the globe. To be able to add that still 
an eighth butterfly, found since the others were described, belongs to a 
second extinct genus of Libytheina: (which I have called Barbarothea) is 
certainly marvelous. Besides these I have set aside about a dozen speci- 
mens of perhaps eight species of moths, but they are obscure, mostly of 
small size, perhaps PyralidE or Tortricid;;e, and, excepting one described in 
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this work, have not been critically studied. A single caterpillar has been 
found, and t.he structure of its skin has been studied by Dr. C. S. Knot,’ 
but, without any veq- satisfactory results. 

No Hymenoptera have yet been described. About. a dozen specimens 
are referred to ApidE and Andreniclkc ; several species are represented, but 
most of them are badly preserved ; the largest appears to be a Bombus. 
Of T’espida: and other large wasp-like Hymenoptera about seventy or 
eighty specimens have been found, referable to about thirty species, one of 
which is a large Scolia or allied genus ; several are Sphegidx!, including an 

Ammophila; olle, wllich seems to be a Polist&, shows traces of a blue- 
green metallic tint; another, apparently one of the Pompilid~, represents a 
species with a large subapical fuliginous spot on the wing; another, perhaps 
of the same family, has a circular clear spot in the center of the wing, sur- 
rounded with fuliginous. The ants are the most numerous of all insects at 
:Florissant., comprising, perhaps, a fourth of all the specimens; they form 
more than three-fourths, perhaps four-fifths, of all the Hymenoptera ; I 
have already about, four thousand specimens of perhaps fifty species (very 

\ likely many more); they are mostly Formicidq but there are not a fen 
Myrmicid;l: a,nd some Poneridlr?. I have noticed 110 Blutillid~. Ichneu- 
monid:x are very numerous ; of minuter forms, having an expanse of wing 
of less than a centimeter, there are nearly two hundred specimens, unusually 
.well preserved ; judging from a cursory examination they are exceedingly 

numerous in species, perhaps eighty all told, nlld many genera are repre- 
sented; the larger forms, wllose wings expand more than a centimeter, are 
even more numerous both in species and individuals, and most of them are 
very fine, including a great variety, among which are especially noticeable 
a good assortment of species of Pimpln and allied genera. ; I have looked 
in vain for I’elecinus, or any long-tailed IChyss~ or Thaless~. The Bra- 

conid;e, Cl&idid;~~, Cynipid+ and Chrysidz, exceedingly few fossil spe- 
cies of which have ever been described, are very abundant, but have not 

been fairly sel)arated from each othei and from other small species; 
together they Ilumber nearl!- t,mo llundred and fifty specimens and probably 
fiftv species ; among others there is ;I Clirysis, showing metallic green 

reflections on the abdomen: and also more than half a dozen species of 
Chalcididq with expanded femora, represented by over twenty specimens. 

~-- -- 
1 Arch. f. ulikr. Amt., vol. 23, pp. 4G-47, 1PCG. 
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Finally, there are about sixty Tenthredinid~~ of fourteen or fifteen species 

and. sever;ll genera, besides a single species of Urocerid:e. 
Animal remains besides those of insects are rare at Florisssnt. The 

most abundant is a species of thin-shelled Plnnorbis, which is not uncom- 
mon, and aln-n>-s occurs in a more or less crushed condition; it is the only 
mollusk yet forlnd there (escepting a Physn or allied form and a single 
small specimen nf a bivnlvc, referred to abore in the section from the south- 
ern lake), and according to Dr. C. A. White is probably undescribed, al- 
though ver;- similar to a species found in the Green River shales, differing 
from it principall-c- in its smaller size. 

Fishes rank next in numbers. Eight species have been found, belong- 
ing to four genera. Of Amiidce we have Amia scutata and A. dictyocephala ; 
of Cyprinodonts, Trichophanes foliarum and T. copei ; of Cntostomidq 
Amyzon pandatum, X..commune, and A. fusiforme; and of Siluriclq Rhin- 
es&es pectinatus. All the species have been described by Cope, excepting 

T. clopei, which was published by Osborn, Scott, and Speir. 
Several bird’s feathers have been found in these beds, and a single tol- 

erably perfect passerine bird, with bones and feathers, has been described 
by Mr. J. A. Allen ~mder the name of P&ospiza belln, and admirably 
illustrated by Blake. No other figure of a E’lorissant animal has yet been 
published. .Besicles these, Cope has described a plover, Charedinus shep- 
pardianus, and writes that a finch is also found in these beds. 

The plants, though less abundant than the insects, are exceedingly 
numerous, several thousand specimens having been studied by the late Mr. 
Leo Lesqilereux. About one hundred and sixty species have been described 
or indicated, of which the apetalous plants show the larger number, sixty- 
eight species; the next most abundant group is the polypetalous division, 
forty species, the gamopetalous having twenty-five, the Conifer= eight, and 
the lower plants nineteen species. 

Among the exogenous plants the following polypetalous families are rep- 
resented : the Malvacez~ by a rare species of Sterculia, besides some flowers 
with long stamens, which are referred, doubtfuli!-, to the genus Bombax. 
Of Tiliacerc, a species of Tilia has beeu found. Of Rutace;T, one species of 
Ailanthus and one of Santhoxylon. No less than ten species of Rhus rep- 
resent the Anacardiaceq and two species each of Paliurus and Rhamnus 
the Rliamnace,7e; The Celastrace,?: show three species of Celastrus and one 
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of Celastrites, known only by a few leaves. The Sapindace~e are very 
numerous in individuals ; a species of Acer is represented by leaves, flowers, 
and fruit:;, but not yet dessribed ; leaves of a Staphylea occur with five 
species of Sapinclus and one of Dodonxx. The flora has a large number 
of Legurninosae, eleven species occurring, of eight genera, Cytisus, Dal- 
bergia, Cercis, Podogonium, Cask,, Leguminosites, Acaci;L and Mimosites ; 
Lesquereus formerly referred some of them to Robinia and Colutea. The 
Rosaceae show an Anlygdalus, leaves of Rosa, R11 d a species of Spirea, 

with very finely preserved leaves of an Amelanchier, scarcelv distinguish- 
able from some of the varieties of the living species. Numerous leaves of 
Weinmannia of three species represent the Sasifragacez, and, finally, a 
species of Aralia and another of Hedera, the Araliace,x 

Among the gamopetalous plants the Ericacez are represented by what 
is probably Vaccinium reticulaturn Al. Br., together with a species of An- 
dromeda; no less than six species of Iles represent the Aquifoliace=; two 
of DiospIyros, and one each of Bumelia and Nac:reightia, the Sapotaceze: a 
species of Myrsine, so common in the European Tertiaries, but in our coun- 
try represented only by this sinile leaf, the Myrsine3e. Convolvulace= 
show two species of Porana, and the Apocynaceze a single species of Apo- 

cynophyl.1um.l Oleaceze have a flowering branch of Olea and eight species 
of Frasinus, one regarded as identical with a European Tertiary plant. 

The apetalous angiosperms show a great variety of forms at Florissant, 
and among them many are referred to species from foreign Tertiaries. A 
species of Banksia and seven of Lomatia represent the Proteaceze; a species 
of Pimelia the Thymelacex: ; one of Santalum the Santalacecz. Urticaceze 
are the most numerous of all plants; four species of Ulmus occur, one 
found also in the European Tertiaries; another formerly thought to be iden- 
tical with a second European species but now regarded as distinct, and two 
others, one of them found also in western Colorado ; of Celtis there is one 
species, whose leaves have a close affinity to the existing C. occidentalis and 
its Texan. variety; t.wo species of Ficus are identical with European species; 
but the mass of specimens- nearly or quite one-half of all that have been 
brought from this locality -represent species of Plnnera; two species onlj 
occur, one identical with a .European form; the other known only from Flo- 
rissant and the White River, and in the former very variable; Lesquereua 

1 In the test of his last report Leaquereuu refers this to Blkdi, Wyoming, but in his tablca to Floria. 
aant. 
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has seen at least two thousand specimens. The Juglandacetc are repre- 
sented by single specimens of Pterocurya nmericana and Juglans thermalis, 
besides two other species of Juglans, one of them European, three of Carya, 
all Eu,ropean , and one Engelhardtia, also European. The Cupulifer;E show 
one species each of Ostrya and Castanet, three of Carpinns, one ofi them 
European, and seven of Quercus, of which five are European species. The 
Myricace:E are the nest most abundant type after Planera, being represented 
by no less than fifteen species of Myricn, of which six are European. Of 
BetulaceE two species of Betula occur and two of dlnus, one of t,he latter 
European. S 1 a icace= are tolerably abundant; there are four species of’ 
Populus, all now regarded as European, though Lesqoereus first looked on 
them as new ; and two peculiar species of Salis, besides four identical with 
European species. Finally, there are one or two undetermined plants in 
this group represented by parts of flowers or seeds. 

Among the Conifer= there is considerable variety, eight species occur- 
ring, of six genera, most of them represented in the European flora. There 
are, first, two species of Pinus, one European; a species of Widdringtonia; 

well preserved branches of a European Taxodium ; abundant remains of a 
European Glyptostrobus ; a couple of leaves of a European Podocarpus; 
as well as two species of Sequoia, one European, the other indigenous. 
The presence of the last-named genus is also well attested ‘by their cones 
and by the remains of gigantic silicified trunks in an erect position. 

Finally, in the lower orders of plants the following have been found : 
Of the Palmze, a large specimen of a Sa’bal and a fruit referred to Palmo- 
carpon ; of the Arace%, a species of Acorns, first described from Spitzen- 
berg ; of the TyphaceLT, finely preserved leaves of a Typhn ; of the Naiad- 
acecy, two species of Potamogeton and one of Xajadopsis; of the Lemna- 
ce=, a species of Lemna; of the GramineE, fragments of leaves of Phrag- 
mites ; of Filices, numerous specimens of five genera, Sphenopteria, dclian- 
tites, Lastr:~, Pteris, and Diplazium, the last a European species ; of Rhiz- 
ocarp;1c, many specimens of two species of Salvinia; of Musei, one species 
each of Fontinalis and Hypnum, and of Charace3e, two specimens of a 
C hara. 

According to Mr. Lesquereaus, sue11 an assemblage of plants indicates 
a climate like that of the northern shores of the Gulf of Mexico at our epoch. 
“The preponderance of conifers, of shrubs, . . . of trees of small 
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size, . . . gives to the flora a general aspect which recalls that of the 
vegetation of uplands or valleys of mountains.” Palms are almost entirely 
absent, only a single specimen of one species of Sabal having occurred, with 
a fruit of Palmocarpon. “The leaves of some species are extremelr numer- 
ous, none of them crumpled, folded, or rolled, as if driven 113' currents, but 
flat, as if they had been embedded in the muddy surface of the bottom when 
falling from the trees or shrubs along the borders of a lake.” 

It iS remarkable for the a,lmost complete a.bsence of hard fruits, and 
this, with the presence of flowers, of unripe c.arpels of elm and maple, and 
of well-preserved branches of Taxodium, which in the living species “are 
most’ly detached and thrown upon the ground in winter time or early 
spring,” led Mr Lesquereaux to believe that the deposition of the regeta- 
ble materials took place in the spring time, and that the lake gradually 
dried during summer. 

To this we may add that the occurrence of Acorus, of Typha, and espe- 
cially of Potamogeton, leads to the conclusion that the water of the lake 
was fresh, and not saline or brackish, equally proved by the fish, according 
to Cope, and by the presence of larva of Odonata and other insects whose 
earlier stages are passed only in fresh water. 

Neither the groups of fishes which have been found, nor the water-plants, 
nor the water-insects, nor the mollusks exclude Mr. Lesquereux’s sugges- 
tion of the annual dryin, o‘ of the body of the lake ; moreover, certain thin 
layers are found overlyin, w coarser deposits, which are sun-cracked through 
and through. But, on the other hand, the t.hickness of the paper shales, upon 
which most of the fossil remains are found, and which are composed of 
uniform layers of triturated flakes of volcanic products, being necessarily 
t;he result of the long-continued action of water, excludes this idea. The 

structure of the rocks rather indicates a quiet deposition of the materials 
in an unruffled lake through long periods, interrupted at intervals by the 
influx of new lava-flows or the burying of the bott.om sediments beneath 
heavy showers of volcanic ashes. 

The testimony of the few fishes to the climate of the time is not unlike 
that of the plants, suggesting a climate, Prof. E. I>. Cope informs me, like that 
at present found in latitude 35O in the United States; while the insects, from 
which, when they are completely studied, we may certainly draw more 
definite conclusions, appear from their general ensemble to prove the same 
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or a somewhat warmer climate. If we inquire what testimony the lower 
orders of Florissant insects bear to the climate of that district in Tertiary 
times,’ there is only one answer to be given: the present distribution of 
their allies certainly points to a considerably warmer climate than now-a 
climate which may, perhaps, be& be compared to the middle zone of our 
Southern States. The known living species of tI?e gencrzt to which they 
belong are in general credited to regions like Georgia in this country and 
t.he two shores of the Mediterranean in Europe, or even more southern 
districts. Further remarks on this point will be found in the body of the 

volume. 
As noted above, the superaban&mce of specimens of singie species of 

plants (Planern and Nyrica) is repeated in the insects, where certain sloe- 
ties of Formici& among Hymenoptern, of 13ibionid:z among Diptera, of 
Cercopida and of Alydina among Hemipt.era, are to Fe counted by fifties 
and hundreds. 

The only other general feature which may already be noted among 
the insects is an unexpected paucity of aquatic larva or the imagos of 
water-insects. Hardly a dozen neuropterous larva have come to hand, 
very few aquatic Hemiptera in any stage, and of Hydrophilidw and other 
water beetles no great number. The paucity of neuropterous larve is the 
more remarkable from the abundance of Phryganid=, while not a single 
larva-case has been found. 

As to the age of’ these deposits, the opinions of Lesquereux, based on 
the study of Tertiary plants, and of Cope, drawn from his knowledge of 
Tertiary fishes, are far more harmonious than one would expect from their 
known diver,uence of view concerning the testimony of the fossils to the 
age of other Tertiary beds in the ?Vest. Such dispnrit,y of ideas did hold at 

+irst, Mr. Lesquereux maintaining in his earlier notices of the flora the 
probability of its later Miocene age; in the Tertiary Flora he pli;ced it in 
the “ Upper Green River ” division of his “fourth group,” together with the 
flora of Elko, Nevada, the Green River beds being placed directly beneath 
them. In Hayden’s report for 1876 he refers the Florissant deposits io the 
upper Miocene. In his review of Saporta’s Xoncle des Plantes,’ while still 
considering this flora as Miocene, he points out, certain important relations 
which it bears to the flora of Aix, in Provence, then considered as Eocene. 
- 

‘Amer. Jour. Sci., ser. 3, vol. 17, 1879, p. 279. 



36 TERTIARY INSECTS OF NORTH AMERICA. 

But later, after a more careful revision, drawn from more extended sources, 
he writes that while, by the presence of many genera, “ there is an evident 
relation of the Florissant flora with that of the European Biiocene, yet by 
the affinities and even identity of some of the species with those of the flora 
of the g?-psum of Ais, which, according to @porta, includes types related 

to those of the whole estent of the Tertiaries from the upper Cretaceous to 
the Oligocene and above, I should rather refer this group to the lower Mio- 
cene or Oligocene.” 

Both Lesquereux and Cope agree in placing the Florissant beds a.t the 
same horizon as those of Elko, Nevada, and also those dipectly above the 
Fish-cut beds at Green R-iver, Wyoming. Lssquereux has identical species 
also from White River, Colorado, among specimens communicated by Nr. 
Denton. Cope calls the Florissant and Elko deposits the Amyzon beds, 
from the prevalence of that type of fish, and refers them to the “later Eocene . 
or early Miocene.” Mr. Clarence King places the Green River deposits in 
the middle Eocene, but considers the Elko deposits of the same age. We 
may therefore provisionally conclude, from the evidence afforded by the 
‘plants and vertebrates, that the Florissnnt beds belong in or Ilear the Oli- 
gocene. 

At present no geological conclusions can be drawn from what is known 

of the insects. So far as specific and generic determinations has proceeded, 
scarcely. anything identicil has been found in the Green River and Floris- 
sant beds, but some remarkable affinities have been noticed. To attempt, 
however, t.o draw any conclusion as to the age of either of these deposits, 
and especially of that of Florissant, before a closer examination is made 
would be folly.’ Almost the e&ire series of fossil insect.s from the beds of 
Aix, Oeningen, and Radobqj requires a careful generic revision, and until 
this is done it will be difficult to make much use of tile information given 

us in the works of European authors. This should not be considered as 
reflecting upon the character of these works, for it must be remembered 
that, they were nearly all completed thir@ years ago and could not be 
expected to meet present demands. It is, indeed, probable that the richer 

iImerican fields, the exploitation of which has only- just begun, ma? -et be 
found the best basis for the study of the relatianship of the Tertiary insect 

faunas of Europe. 
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his passage down the river on horseback in 1865, and his brief and cursory 
account of the geological structure of the region is, I believe, the first ant1 
only one until the parties of the Hayden Survey entered the region ten or 
more vears later. .I Brief reports of the geological and topographical character 
of the country were made by Drs. C. A. White and F. JI. Endlich, and 
Messrs. G. B. Chittenden and G. R. Bechler. None of these, however, 

obtained any insects, excepting Dr. White, who in a single locality found a 
few poor specimens. On a visit to the place in the summer of 1889, how- 
ever, I was able to rediscover the beds in which they were found by Mr. 
Denton east of the Colorado-Utah line, and to greatly extend the stations at 
which they could be found. In the two localities on the lower White River 
where Denton found fossil insects, “Chagrin Valley” and ‘( Fossil Cation,” 
as he called them, ‘the general topographical features were the same, bluffs 
or buttes of a thousand or more feet in thickness being composed of evenly 
bedded&ratified deposits. “ C hatgrin Valley ” must be identified with the 
valley of L~ouglas Creek, though it was not here but five or six miles lower 
down &e White River that Denton really obtained his fossils, at a point 
where, to one traveling westward, Green River beds first appear in mass and 
are readily accessible, probably in the immediate vicinity of Cafion Butte, 
where the old Indian trail on the south side of the river cuts off a sh:p bend 
and passes directly over many favorable outcrops. It was in fact at pre- 
cisely this place that I obt,ained from the rocks collections agreeing most 
closely in general appearance and character with those secured by Denton 
This locality is in Colorado a few miles east of the Utah boundary. His 
other locality is represented by him to be fifty or sixty miles farther down 
the river, but still at some distance from its mouth. The distance is no 
doubt exaggerated, and the locality on the north side of the river, certainly 
in Utah, not improbably near the mouth of Red Bluff Wash. I made no 
search for this place. 

. 

It may in brief be said that the Green River beds in the bluffs on each 
side of the White River Canon near the boundary line between Utah and 
Colorado, but especially on the northern side, are filled for over a thousand 
feet with insect remains; the highest and the low&t beds respectively 
yielded me the best results, but hardly a level could be found where patient 
search did not reveal some relics. though perhaps of no value; the more 
prolific beds were oftentimes simply crammed with remains, frequently in 
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an exquisite state of preservation. Vegetable remains, excepting of a ve:y 
fragmentilry nature, were rare, and most of the insects, like those obtained 
by Denton, of a small size; excepting, indeed, dipterous Iar~, which were 
found in quite incredible numbers, square rods of stone near the higher 
levels being absolutely covered with them in multitudes of places. 

The insects obtained b~j Mr. Deuton and Dr. White at these localities are 
all included in the present volume, but no reference is made to those found 
by myself in 1889. The age of the deposit can hardly be said to be as yet 
determined, but the leaves found by Mr. Denton (presumably at “Fossil 
Canon”) were regarded b>- Mr. Lesquereux as more certainly synchronous 
with those of Florissant than with those of the Green River beds, and in 
any event all three are of very nearly the same age. 

Greeu River, Wyomi~y.--, 411 the insects described in this volume from 
Green Kver were obtained at a single spot, next what is known as the Fish- 
Cut, where the railway cuts through the rocks, about three or fonr kilome- 
ters west of the crossing of Green River. Even here they have been found 
only within the compass of one or two square meters of ground, and by 
repeated visits this “ pocket” has now been entirely chipped away. There 
is no doubt that other equally prolific pockets will be found in the same 
immediate vicinity, especially in the more favorable exposures east of the 
river, as one such was fonnd during the summer of 1889. It is by no means 

improbable that the beds at this locality and those at White River may 
prove to belon g to the floor of one and the same Tertiary lake to which 
King gave the name of Gosinte Lake. About one hund;*ed and fifty 

different insects have been found here, besides many others not yet. described. 
They are most commonly Coleoptera, this order being represented by fully 
one- third of the species. Hemiptera and Diptera come next wit.1~ almost 
equal representation, or about twenty-three per cent each. Kext come the 

. 
Hymnoptera with eight per cent. The other orders are abollt equally and 
meagerly represented, the Lepidoptera not, at all. 

fossil, ~7jJOllZiH$---,4 f ew species of insects have ‘been found in the 
bluffs facing the town of Fossil at the head of Twin Creek, n tributary of 
Bear River, bluffs which are famous for the immense nnniber of’ fossil fish 
they have fnrnislied. As a rule the insects are scarce, and, like t,he fish, 
belong to a very limited number of species, in this casi2 mostl? Coleoptera 
and Diptera. In the present work only two or three are mentioned. 
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Horse Creek, TPyoGzg .-At a point three miles south of this creek, 
which empties into the Green River from the west near its source, and 
about two miles west of Green River, a thin, hard layer of white limestone 
was found by Dr. A. C. Peale covered with petrified larval cases of caddis- 
flies, which are described below under the name of Indusia calculosa. 

QuemeT, British Colmbin.--’ i’he discovery of the different localities for 

fossil insects in British Columbia by the Geological Survey of Can?da has 
been due entirely to the investigations of Dr. George 31. Dawson. On the 
left bank of the Fraser River, at the town of Quesnel, he discovered a series 
of clays, sands, and gravels, their upturned edges covered by the valley 
deposits, in one of which series (a stratum of fire-clay eight or nine inches 
thick) insects a.nd plants were found, the beds being exposed on the river 
bank at a low stage of the water, Nearly twenty species of plants were 
met with, mostly of apetalous families in the neighborhood of the Cupuli- 

ferze, such as the beech, walnut, oak, birch, and poplar, and a considerable 
number of insects. Such of these as are included in the present report con- 
sist of twenty-five species, nearly all Hymenoptera and Diptera, and espe- 
cially the latter, and, what is very unusual, only a single beetle. Sir Will- 
iam Dawson, who determined the plants, regarded them as to a great 
extent identical with those from the Miocene of Alaska, but adds: 
“Whether the &e of these beds is Miocene or somewhat older may, how- 
ever, admit of doubt.” Apart from an uncharacteristic egg-cocoon of a 
spider, none of the insect remains can be regarded as identical with any 
found elsewhere. 

Nicoln, Xorth Siwailkmeen, and Nine Mile Creek, British Cokc&in.-The 
other localities at which remains of insects have been found, though in 
smaller numbers, lie at no great distance apart to the south of Quesnel and 
south of the Canadian Pacific Railway, near our own border. One of - 
these localities is upon the Nicola River, two miles above its junction with 

the Coldwater, at the base of a series of beds containing coal. Another is 

on the North Fork of the Sirnilkameen River, three miles from its mouth; 
the beds here, on the bank of the river, “include a layer of lignite about a 
foot thick, which rests in black, rather earthy, carbonaceous clays, and is 
overlain bS fifteen feet or more of very thinly bedded ahnost paper-like yel- 
low gray siliceous shales,” which contain plants and insects. The third is on 

h’ine Mile Creek. flowing into Whipsaw Creek, a tributary of the Similka- 

. 
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meen, where a small section of hard laminated clays occurs with layers of 
softer arenaceous clar. c Seven species were obtained from the first-named 
locality, five from the second, aud four from the third. The Kicola localit! 
is remarkable for yielding only Coleoptera; from Kine Mile Creek come 
three species of Coleopera-and one of Hemiptera; while the Similkameen 
locality,. like Quesnel, affords us Hymenoptera, Diptera, and Hemiptera- 
t,hree species of the last-but no Coleoptera. There can be no doubt, Dr. 
Ik~wson informs me, “that the speci&ens from the North Similkameen and 
Xine Mile Creek represent deposits in different portions of a single lake. A 
silicifying spring, probably thermal, must, however, have entered the lake 
near the first-na.med place, as evidenced by the character of- some of the 
beds, in which fragments of plant,s, with a few fresh-water shells, have been 
preserved.” Tile insects of each locality are specifically distinct from.tIlose 

of any of t.he others. As to their age, Dr. Dawson, the only geologist who 
has studied them, remarks that we shall “probably err little in continuing 
to call the Tertiary deposits of the interior as a whole Mioc,ene, and in 
correllating them with the beds attributed to the same period to the south- 
ward in the ba.sin lymg east of the Sierra Nevada.” 

Smhwo, Ontario .-In the vicinity of Toronto, on the north shore of Lake 
Ontario, Mr. George J. Hinde has discovered vegetable and animal remains 
in thin seams in clay beds which he regards as interglacial, lying as they 
do upon a morainal till of a special character and overlain by till of another 
and quite distinct kind. His account of the locality and the reasons for 

his conclusions have ljeeii give11 by him in full.’ Among the mat,erial found 
by him was ;I considerable number of the elpa and other parts of beetles, 
an assemblage indeed larger than has ever before been found in such a 
deposit in any part of the world, and they are mostly in excellent condi- 
tion. Twenty-nine species have been obtained, some of them in consider- 

able numbers. Five families and fifteen genera are represented; they are 
. largely Carabld,T, there hem, * cp six or seven species’ each of Platynus aud 

Pterostichus and species also of Patrobus, Bembidium, Loricera, and Elaph- 
rus. The n&t family in importance is the Staphylinidz, of which there 
are five genera, Geodromicus, Arpedium, Bledius, Osyporus, and Lathro- 
bium, each with a single species. The Hydrophilidac are represented by 

Hydrochus and Helophorns, each with one species ; and t,he Chrysomelidse 

1 Cmadiau Jour. Sci., new series, vol. 15, lSSi, pp. 3dS-413. 
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by two species of Donacia. Finally, a species of Scolytidze must have made 

certain borings under the bark of juniper. 
JIost of these are described and figured in the present volume. Looking 

at (hem as a whole and noting the distribution of the species to which they 
seem to be most nearly related, they are plainly indigenous to the soil, but 
would perhaps be thought to have come from a somewhat more northern 

localit?- than that in which they mere fonnd ; not one of them can be 
referred to existing species, but the nearest allies of not a few of them are 
to be sought in the Lake Superior and Hudson Bay region, while the larger 
part are inhabitants of Canada and the northern United States, or the general 
district in which the deposit occurs. In no single instance were any special 
affinities found with any charac.teristicnlly sout.liern forms, thong11 several are 

most nearI)- allied to species found there as well as in the north. A few seem 
to be most nearly related to Pacific forms, such as the Elaphrus and one each 

of the sljecies of Platynus and Pterostichus. On the whole, the fauna has 

a boreal aspect, tho@l by no means so decidedly boreal as one would 
anticipate under the circumstances. 

Port Kermetly, Penlzs~lonllin.-Tile only localit; remaining to be noticed 

is Port Kennedy, in southeastern Pennsylvania, where the clays in the bone 
caves have furnished about a dozen qecies of Coleoptera; described by Dr. 
G. H. Horn, in 1576, but now first fignred. His descriptions are reprinted 

in the present work, with the results of my own study of the same material. 



DESCRIPTIONS OF GENERA AND SPECIES. 

MYRIAPODA Linne. 

Nyriapoda from the Tertinrg rocks are almost unknown, a single species 
a little la.rger than ours having been figured by Bertkau from Rott under 
the name of Iulus antiquus Heyden. Other species have been indicated. 
Serres, for instance, speaks of one found near ~Iontpellier, allied to the living 
I. sabnlosus, and this mention has been quoted by Meyer, Keferstein, and 

Geinitz. Hope also catalogues one from Ais, and Cotta mentions one, per- 
haps I. terrestris, from Tharand, Sasony, which is probably a recent 

inclosure, and is quoted by BrulI6 and Berendt. Besides these diplopods 
Hope catalogues a Scolopendra from dix, and Referstein, on the authority of 
Aldrovandi, mentions a Scolopendra from Glarus, in Switzerland. 

The Baltic ambtr, however, contains a consider,zble number of species, 
t!venty diplopods having been recorded and most of them described, belong- 
ing to the genera Craspedosoma (seven species), Polysenns (five species), 
Iulus (four species), and Euzonus, Lophonotus, Blaniulus, and Polydesmus 
(one species each). The chilopods have a less number of species, fifteen, 
representing the genera Lithobius (eight species), Geophilus (three species), 
and Cermatia and Scolopendra (two species each). All these genera 
excepting Euzonus are represented among living forms. 

The single species found in America belongs to the diplopods. (No- 
vember, 1881.) 

Order DIPLOFODA Gervais. 

Family IULIDE Leach. 

As in the case of the Rott species described by Bertkau, the form 
describecl below is only referred to the genus Iulus in a broad sense, its 
preservation being ver?- defective. It is smaller than the European species. 

43 
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IULUS LinnfJ. 

IULUS TELLIJSTER. 

Pl. 6? Fig. i6. 
luZrta telluster Scud&r, Bull. U. S. Geol. Surv. Tarr,, vol. 4, 1858, p, 776. 

The single specimen is so fragmentary that, it can only be referred to 
Iulus in a broad generic sense. Tl le piece is composed of ten or twelve 
segments, probably from near the middle of. the body, lying in a stra.igllt 
line and crushed, with no trace of any appendages. The segments appear 
t,o be composed of a short anterior and a larger posterior division, eac+h 
independently and very slightly arched ; the posterior division is-about 
twice as long as the anterior, and each is transversely, regularly, and very 
finely striate, parallel to the anterior and posterior margins of the segments. 
The foramina can be detected on some of the segmems, and by their aid 
the width of the body can be more accurately determined. 

As crushed, the body is 2.3”” broad, but its probable true width is 
l.r)“““, while the segments are each about 0.8”” long; the fragment pre- 
served measures 8.5 ‘lrn long. 

Green River, Wyoming, one specimen, No. 154, F. C. A. Richardson. 

The object represented on Pl. 12, Fig. 1, was at one time thought to 
be a myria.pod and accordingly figured, but examination proved it to be the 
broken section of the cone of Sequoia, not uncommonly found at Florissant. 



ARACHNIDES Latreille. 
Up to the present writing a little more than two hundred and tifty 

species of Arachnides have been described as found in Tertiary deposits. Of 
these about one hundred and ninety are true spiders, while the ren~ahth 

are mostly Acarina (thirty-seven species), Opiliones (eleven species), or Cller- 
netid= (nine species). All but a single species, Arnne:l columbiz, described 
below, are from European beds, and nine-tentlls of them are preserved to us in 
the Eocene amber. Were this means of restoring the ancient Tertiary fauna 

unknown to us, our informa.tion at the present day would be based upon 
twenty-four species, although in addition to these i&f a dozen more are 
indicated by simple reference to genera or families. This number is already 

exceeded by those described below from a single’ locality, Florissant alone 
having yielded more than thirty species. Whether we examine the Ameri- 
can or European species preserved in &ratified deposits we find an almost 
total absence of any’but true spiders or Xraneides; in each (including the 
one herewith figured) a single species of Acarina has been described, though 
a number of others are credited witliout description to European strata. 
In Prussian amber, on the contrary, though Araneides are vastly in the 
majority, the other groups of Arachnides form 27 per cent of the entire 
number of species,‘ distributed mainly in the three groups mentioned above. 

This greater proportion of true Araneides in Tertiary deposits, a ~11’0- . 
portion esaggerated at the present day, can scarcely be well compared to 
what we find in t,he older deposits, from the extreme paucity of their 
remains in the latter. Brodie has found on s a single species (which he 1 7 
considers a true araneid) in the secondary strata of England, ancl the 
European Jura has furnished merely half a dozen arachnids (nominal species, 
perhaps reducible to four), of which only a single one is referable to tile 
Amneides, Hasseltides, considered one of the Agalenides by \Veyenber~ll. 
In the paleozoic formations, again, a dozen species are known, all but three 
of which have been considered scorpions, Phrynidtx: or Chernetitlq or else 
placed in their vicinity, while one of the other three has not been placed 
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by its describer among the true spiders, but named Arthrol\rcosa o111y frolic 

its somewhat marked araneid features. The remaining two are con- 
sidered by their describers as true araneides and seem to be the o111y trlle 

precursors of this group known to us from the paleozoic rocks; the proljor.. 
tion therefore of the Araneides to other Arachuides is reversed between 
Paleozoic and Cenozoic times. 

In the present volume we are able to more than do&k the numl,er of 

hrachnides (apart from the amber inclosures) which are hitherto known 
from Tertiary strata, and, as we shall see further on, find some interesting 
points of comparison between t,he European and American spider fauna of 

Tertiary times. (February, 1881.) 
Since the above was written the number of known Paleozoic Arach- 

nides has greatly increased and a large proportion of them have been placed 
in a distinct order, Anthracomnrti Karsch, with eight or ten genera. (Octo- 
ber, lSS9.) 

In the classification of the remains of these animals, from the almost 
complete absence of such characteristic parts as the details of the structure 
of the ocelli and palpi, it has been impossible to do much more than to indi- 

cate the probable affinities of the species to living types by means of the 
general resemblances which the form of the cephalothorax and abdomen 
and the relat,ire length of the legs furnish. In a few instances these ca.n 
hardl)- fail to furnisll us with sufficiently clear evidence, while in others the 
reference is plainly open to a greater or less degree of doubt, which it is 
hoped future material will eventually ext,inguish. 

Order ACARINA Nitzscll. 

Acarina are 1)~ no means rare in Tertiary deposits, the group being Y 
bettel reljresented t,han any other Arachnides escepting the true spiders, 
and it is quite in keeping with this fact that the only- arachnid :-et, discor- 
wed in the American st,rata not, belonging to the Araneides should fall in 
t,liis group. Yet the group is unrepresented even in Nesozoic strata, while 
tile scorljions and their allies, nearly ~unl;~~own in Tertiary beds, are pro- ” 
l)ortionnll~- abundant in earlier times. The amber of the Mtic is partic- 

ularl~ rich in Acarinn, thirty--fi\-e species being recorded therefrom, while 
:tp:wt from the Awiieides tllis gr01il) is allnost if not cluite tile onl!- one rel)- 
resented in the stratified deposits of’ Europe; feeblr represented, indeed, 
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for we have only one species (referred to Limnochares) described by Hey- 
den from Rott; another from the same localit>- based upon lea.f-galls and 
called Phytoptus antiquus, and a .third indicated merely (Acarus) by Heer, 
as found at Oeningen. (November, 158 1.) 

Gourret has latterly described among the arachnids of Tertiary Ais a 
couple of genera of Acarina with one species each which he regards as 

belonging.to the Trombididic. (October, 1839.) 

ISODES Lntreille. 

No fossil species have before been referred to this genus or anywhere 
near it. The nearest is Acmes, which is only distantly related, belonging 
indeed to a distinct subfamily. The species of Ixodes, like other ticks, bury 
themselves in the flesh of animals to suck their blood. (November, 1881.) 

IXODES TERTIARIUS. 

PI. 6, Fig. 12. 

Ixodes tertiarius Scudder, Zittel, Handh. d. Pahont., I, ii, 733, Fig. 906 (1885). 

Although there are few definite salient points in the structure of the 
single specimen known, its general appearance and its size make it tolerably 
evident that it belongs to the Ixoclid,z or Ricini and probably to Ixodes 
proper. The body is of a, very regular obovate form, twice as long as 
broad, with a slight indication of a frontal shield of a triangular shape (not 
represented in the plate and perhaps illusory), formed by t,wo sulcations 
meeting at rigllt angles and terminating just within the front pair of legs on 
either side. The rostrum is not preserved, but the right palpus (poorly 
given on the plate) is slender and 0.2”” long, or rather projects beyond the 
body to that amount. Nearly all ‘the legs are present, but the hinder legs 
of the left side have been ci*owded out of place and appear on the right 
side below those which properly belon g there, and which apparently are 
the upper four there seen. The legs are apparently complete, except the 
terminal appendages, as they all taper rather rapidly at tile end, after the 
manner of ticks; they are stout, short, and of similar length, extending 
beyond the body by about the width of the latter. 

Length of bocly, 33”““; l)readtll of same, 1.75”““. 
Fish-Cut, Green River, Wyoming. Dr. A. S. Packard, No. 258. 
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Order -4RANEIDES Latreille. 

As &ted above, by far the larger part of t.he fossil Arachnides lmown 
are true spiders, about one hundred nnd ninety species having been 

.described from the Tertiary deposits of Europe, and more t1la.n thirty being 
added to the total list in this volume. These last are distributed among 
the larger groups ad follows: Saltigrtlda2 (all Attides), three; Citigrnclre, 
none; Lnterigrnda: (all true Thomisides), three; Territelarite, none; Tubi- 
telari:r: (Xgalenides, one; Drassides, five; Dysderides, two) zeight ; Retite- 
lark (all Theridides), four; Orbitelarke (all Epeirides), fourteen= thirty- 
two. By this it appears that nearly half are Epeirides, and tlat after these 
the Drassides nre best represented. A comparison of this result with the 
fossil spiders of Europe is shown by the following table, in whjch the per- 
centages of the groups represented are compared in e& country with the 
total representation in each : 

*Percettfnges of group of Tet-tiary spiders in Europe ad ijr d me&n. 

Suborders. 

!  Percentage. 

__--.-- 

Enrope. Anlerics. 

~- 

Saitigmdm _ ______ .____. .____. __._ .___ 8 9 

Laterigrada .____. _ ___.. .._._. ._._ ____ 16 j 9 

Tabitelaria. _____. ..__.. ._____ __._ ___. 36 i 24 

Retitelaria. .____. .__. ._.__. .__-.. __.. / 29 ~ 12 

Orbit&he . . . .._..._.............-... I 8 44 
--..A-- 
/ 97 98 

This shows that America is far the richer in Orbitelark, and Europe 
much better represented in Retitelark, less but still considerably better in 
LiiterigrudE and Tubitelarke, while the Saltigrad,?: have an almost equiv- 

alent representation in the two countries. 
If, however, we eliminnte from the inquiry the species entombed in 

amber, and compare only those recovered from the rocks in w!Cch the> 
have been preserved, we shall reach perhaps ;1 more just comparison, 
although the data, will be far more meager, America with. its thirty-two 

species being actually better represented than Europe with its tnenty-two 
species, a11 belonging to the same five larger groups which are represented 
in America. 
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Percentages of qroupa of Tertiary spiders in Europe and America, excluding those found iu amber. 

Suborders. 

Percentage. 

i Europe. 1 America, 

Saltigradae _ ._.. .____. _____. .____. ____, 0.5 9 
Laterigradie .___.. .____. .___.. ._.. .___ 20 / 9 
Tubitelaria? ____ ._____ _____. ______ ____ 23 
Retitelarke . .___.. ..___. ._.. .____. ._..I 

1 24 
41 12 

Orbitelaria3. ..-__. . . .._. .___.. .__. __._ j 14 44 
-- 

98.rl / ‘38 

The excess of proportion in America of Orbitelariz is here nearly as 
great as is shown in the former table, but is not so great as the now height- 

ened proportion in Europe of Retitelariz, while the Tabitelari~ are now 
the ones in which the proportion is similar in each, the LaterigradE the 
only one where the proportion remains nearly the same as before, and the 
Saltigradz are nearly lost sight of in Europe, a single species .being known. 

If now we carry the analysis a little further we shall find more inter- 
esting relations, as will appear from the following table, in which all the 

groups represented in Europe are introduced, and both the total f’auna and 
the species from the strata tabulated: 

Number of species of Tertiary spiders found ia Europe and in America, by families. 

7- 

Suborders. Families. 

Saltigrada _ __. ___. ._.. Attides. . ..__. __._ .___ 
Eresoidae . . _ __. .-_. ___. 

Citigrads ______ ___ ____ Lycosoidm .___ .___ ___. 
LaterigradE. .___-. ____ Philodrominre ___. _ ___. 

Thomkides _ _ _ __. __ ___. 
Uncertain. _. _ _. . . . . . . 

Territelaria .__. - .__.__ Theraphovoids .._. _... 
Tnbitelarke .___. __. __ Dgsderides. ___. _ __ ____ 

Drassitlee . . _ _ _ _ _ . _. __. 
Agalenides . . _ _ _. . . _ _ _ . 
Hersilioidza- _ _. _ _ _ _ _ _ _ . 
Uncertaiu . . . . _ _. . _ _ _ _. 

Retitelariae ..___. .-.--. Scgtodoids .___.. . ..__. 
Theridides ..___. . . _ __ _ 

Orbitelarire. _ _ _ _ _ .____. Epeirides. _ _ __ _ _ _ _. _ _ _ . 

In Europe, 
including 
those in 
amber. 

14 

2 

2 

4 

“1 
0 
1 

- 

1 h Europe, 
excluding 
those in 
amber. 

1 
0 
0 
0 
4 
0 
0 
0 
‘2 
3 
0 
0 

In America. 

3 
0 
0 
0 
3 
0 
0 
1 
5 
2 
0 
0 

0 O / 
0 4 
3 I 14 

I 
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Here it appears at a glance that exactly the same groups are represented 
in the stratified deposits of Europe and America in every instance, except- 
ing the Dysderides, which is unrepresented in Europe and has a single 
member in America. It also appears that only those groups which are 
represented abundantly in amber (and all of them) are also represented to 
some extent in the American fauna and (excepting, as before, the Dysder- 
ides) in the European rocks. Exception should perhaps be made for the 
European amber genus Arcka, the position of which in the Laterigradz is 
uncertain, and of wlljch Thorell says: “This genus may perhaps fok the 
present best be taken as the type of a separate family” of LaterigradE 
(European spiders, 1). 232). Six species are knowll, and they are classed 
above as uncertain. The relation brought out ill this table is certainly 
striking, but it should be noticed at the same time that the Drassides and 
Theridides, and especially the Iaztter, are enormously represented in the Bal- 
tic amber, and in comparison with them (though not by any means to the 

same extent in comparison with the other groups) feebly represented in the 
stratified deposits of Europe and America. 

We may venture one further investigation, although little weight can be 
given to it from the meagerness of the data, viz, a comparison of the per- 
centage of representation of the different larger groups in the different 
horizons of Tertiary times in Europe with that of Florissant, where all the 
American species so far known have been found. 

Percentage of groups of Tertiary spidere of Florissad, Colorado, cospared with those of Europe. 

Suborders. 

Saltigradae ........................ 

Lnterigrada: ....................... 

Tubitelaricr ___. ._ ___. ._ _ __. _ _. ._ . . 

Retitelarh ........................ 

Orbitelaris ........................ 

- 
I I 

I Aulber and 1 Rott ; 
An; Ligu- I Aquitauiau 

Florissant. i riall (oligo- (Lower 
ceue). ~ Miocene). 

--, !L.----.- 

9 9 i 0 
9 10 13 

24 37 25 

12 23 37 
44 8 25 

-- 
98 1 98 !  100 

Oeninp ; 
Tort,ouian 

([Jwr 
Miocene). 

As this table shows so great a difference bet-ween the percentage of 
representation in the Oligocene and Lower Miocene of Europe that it can 

scarcely prove very instruct,ire, it still seems t,o indicate a greater difference 

between the Florissant deposits and those of Oeningen than between the 
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former and either of the others ; aud although the proportionate. numbers of 
Tubitelariz and Orbitelariz of Florissant and especially of the former 
(group are more nearl\- like those of Rott, the representation of the groups b u 
in general allies Florissant ou the whole with the Oligocene rather than 
with the Lower Xiocene of Europe. 

Of extinct genera there have certainly been proposed a very large num- 
ber for the Europ&n Araneidz, more than half the genera to which the 
species have been referred having been described as new and peculiar to 
Tertiary times; these genera include about two-fifths of the species. Among 
the genera, are some remarkable forms, such ad Arch33~ and Xizaliu, each of 
which is considered by Thorell and others as representing a distinct family.’ 
TWO only of the thirteen genera to which the American species are referred 
are described as new, and to thetn are referred seven of the thirty-two 
species. Other genera, not before recognized in a fossil state, but here 
recorded from American strata, are Titanaca, Tetragnatha, and Nephila. 
To enter into details, seventy-one b ‘Tenera of Araneid:E have been described 
from the Tertiaries, sixty-six from Europe, and thirteen (below) from 
America, eight being common to b&h. Of these seventy-one genera thirty- 
seven are accounted extinct, thirty4ive from Europe, and two from America, 
none of these being found in both countries. The EuTopean genera are, as 
may be supposed, largely composed of amber species, no less than fifty- 
two, including thirty-two extinct genera, being confined to amber deposit?, 
besides others which they possess in common with the stratified beds. 

If it be asked what indications the fossil spiders of Florissant give as to 
the climate of that district in Tertiary times, there is but one answer which 
can begiven: that the present dist.ribation of their allies certainly points tl, 
a considerably warmer clitnate than now, a climate which may perhaps best 
be compared to the middle moue of our Southern States. The known living 
species of the m crenera to which they belong are in general credited to regions 
like Georgia in this country and the two shores of the Mediterranean in 
Europe ; but our own species are so little known that nothing can be said 

. very definitely upon their immediate relationship with exotic or indigenous u 
forms. The presence of species of Theridium, Linyphia, Tethneus, and 
Epeira, including two-fifths of the species, has no special significance, but 
Thomisus, Segestria, Clubioua, An>-phzna, C Wl Titanccca, and especially 
-~ --.- - -- . . 

1 A good critical review of the described fossil species of Armeides will lye found in Thorell’s Euw- 
pean Spiders, pp. 223-933. 
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Parattus, Tetragnatha, and Nephila certainly present an ensemble the indi- 
cations of which can not be overlooked. (November, 1881.) 

Since the above was written a notable addition to our knowledge of 
the Arachnides of Tertiary Europe has been made by Gourret in a paper 
on those of Aix, in which among others eighteen species of Araneides 
are described, including Eresoidz (two species), LycosoidE (two species), 

Theraphosoid;R (one species), Dysderides (one species), HersilioidE (two 
species), UrocteoidE (two species), Enyoidae (one species), none of which 
families had before been found in European rocks, and the last two not 
even in amber. (October, 1889.) 

In the measurements of legs in the Araneides the length of the femur 
is the distance of the apex of the femur beyond the margin of the cephalo- 
thorax, no account8 being taken of the coxa, unless it is specially mentioned; 

so too the first joint of the tarsus, which according to arachnologists is con- 
solidated with the tibia, is here regarded (in the measurements) as a part of 
the tibia, and the second and third joints of the tarsi are alone measured as 
tarsi, except when, as in Tethneus hentzii and Thomisus defossus, separate 
account is t,aken of them. 

Suborder SALTIGRADZ Latreille. 
As in the north temperate zone to-day, so in Tertiary times, the two 

families of Saltigrade, Attides and Eresoida?, are very unequally represented 
in species, only two fossil species of the latter family being known against 
seventeeii of the former. The two Eresoidae are amber species; of the Attides, 
thirteen are known from amber, one from Ais in Provence, and three from 
Florissant, Colorado, described below. (November, 1881.) 

Since this was written Gourret has described one species of each of 
these two families from Aix. 

Family ATTIDES Koch. 

The fossil species of this family of jumping spiders hitherto recorded 
are all confined to the Prussian amber excepting one, a species referred to 
a new genus, Attoides, described by Brongniart from Air;. The amber 

species are referred to four genera, Euophrys (one), Gorgopis (fire), Pro- 
petes (fire), and Steneattus (one), besides an undescribed species referred 
by Menge to Salticus. The species of Gorgopis were formerly referred 
to Phidippns, a genus richl!- represented to-day in North America, and it 

. 



is therefore interesting to notice that the three species described below and 
referred to a new and aberrant genus of the family, ParMus, are more 
nearly related to Gorgopis than apparently to any other known, and tllat 
the amber genus contains nearly one-half of the species of this family pre- 

. served in Europe from Oligocene times. The species of this family are 
spread all over the world, both in tropical and temperate regions, but seem 

to be comparatively rare in Africa south of the desert. (November, 1881.) 
Goarret has added another species from Ais, referred to an extinct 

genus, Attopsis. 
PARATTUS, gen. nov. (~rar’po~, ar”rrm). 

The three spe’cies here referred to the AttoidE seem to belong to a dis- 
tinct genus allied to Gorgopis of the Prussian amber, in that the posterior 
eyes are placed far behind the others, but differing markedly from that, as 
from all members of the family, so far as I know? in two points: (1) The 
exterior eyes of the first row are placed a little in advance of the median 
pair of the same row, and (2), more particularly, they are as large as 
or scarcely smaller than these median eyes. The anterior row, therefore, 
is formed of four very large, nearly equal and nearly equidistant eyes, 
arranged in a gentle curve opening forward; the eyes of the second row, 
so far as known, are minute and situated within and behind and in close 
proximity to the median eyes of the anterior row, while those of the third 
row, so far as known, are of medium size, placed at a greater or less dis- 
tance apart in the middle of the cephalothoraxu, as in the American genus 
Phidippus and the amber Gorgopis. The American genus Phidippus is 
confined to the warmer parts of the continent and to a large extent to the 
tropics, so that the presence of this somewhat allied genus indicates, so far 
as such analogy indicates anything, a warmer climate in early times for 
Florissant. 

Table of fhe species of Parattua. 

Cephalothoras and abdomen well rounded, with convex aides . . . . . . .__... ___. .___.. -1. P. ~*esl~wect,rs. 
Cephalothoras quadrate, with nearly straight sides. 

Small species ; cephalothorax less thou twice as long ad broad ; abdomen quadrate..2. P. eaocatue. 
Large speciea; cephalothorax more than twice as long as broad; abdomen round _. .3. P. latitatlle. 

1. PARATTUS RESCRRECTUS. 

PI. 11, Fig. 26 ( P ?). 

Cephalothorax broad oval, subquadrate, the sides gently convex, the 
two ends broadly rounded; front regularly semicircular; the two middle 
eves of the anterior row very large, circular, situated just behind the front 
edge; the lateral eyes of the same row nearly or quite as large, circular, 
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forming with these a very slightly curved row, opening forwards, of equi- 

distant e!-es. ESes of second row from one-eighth to one-tenth the size of 
those of the first row, situated behind and wit.hin the middle anterior pair, so 
that lines drawn through the middle of the large and small ones would meet 

in a. right angle behind the small ones and leave them distant from each other 
by about their own diameter; the outer edge of etther of the small ones is 
behind the inner edge of one of the large ones ; the eyes of the third row 

are not discernible on either of the specimens, and on one the lateral eyes, 
on the other the e,es of the second row, can not be seen’. 

Palpi of the male with the tip very large, couchiform, as if made of 
three whorls, the middle twice as large as the other two together and sub- 

globose, the terminal small and globular. Only one palpus is exposed, but 
the other may partially be seen through the cephalothorax. Abdomen 
short ovate, somewhat larger than the cephalothorax, being somewhat 
longer and slightly broader, subacuminate at tip, with a pair of short styles 
darkest in a broad mediodorsal band. Legs moderately long and slender, 
subequal, not greatly tapering, furnished throughout and rather abundantly 
with generally alternate, divergent, long, and tapering spines, fully as long 
as the width of the joint from which they rise. 

Length of body, 4.~5’““;; cephalothorax, 2”” ; abdomen, 2.8jmm; width 
of cephalothorax, 1.13”“; abdomen, 1.i”“; longer axis of middle section of 

palpal swelling, 0.8”‘“; length of whole swelling, 1.45”“; length of first pail 
of legs, 5.5”“; second pair, 5.51”~; third pair, LjUol (?) ; fourth pair, 4.75mm, 
Excepting in the palp the measurements are those of the female. 

One of the specimens is a male; the other, the palpi of which are not 

preserved, is judged to be a female merely from its variation from the other 
in its larger abdomen. Tl le species is readily dist.inguished from the others 

by the rounded outline of the cephalothorax both on the sides and on the 
strongly convex front. 

Florissant. One 8, So. 1081; one 9, Kos. S282 and 8459. 

2. PARATTUS EVOCATUS. 

Cephalothorax subquadrate, somewhat less than twice as long as 
broad, slightly broadest posteriorly, with straight, scarcell- divergent sides; . . 
anterior and posterior margins broadly convex, the lateral angles well 
rounded off; eyes of anterior row large, round, equal, equidistant, the 

middle ones at less than their own diameter from the front edge and from 
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each other, the whole arranged in a sli~ghtly curving row opening forward; 
eyes of second row indistinguisll:Lble; those of t,hird row rounded oval, 

obliquely placed, situated each in the center of either lateral half of the 
ceplialotl~orax. Abdomen slightly longer than the cephalothorax, of the 

. same width, with nearly straight sides, rounded otf anteriorly and tapering 
to a subangulate apex on the posterior third or fourth. The cephalothoras 
is blackish in the middle posteriorly, and all the abdomen but the terminal 
tapering part is nearly black. Legs very poorly and imperfectly preserved, 
but evidently tolerably stout and furnished w’+,h abundant, divergent, taper- 
ing, slender spines. 

Length of body, 6.65”“; cephalothorax, 3”“; abdomen, 3.65”“; breadth 
of cephalothornx anteriorly, 1.8”“; posteriorly, 2”“; abdomen, 1.5”‘“; length 
of first pair of legs, 7.5”“. 

The specimen is presumed to be a female from some faint traces of a 
slender palpus. The squareness of the form distinguishes this from the pre- 
ceding species; from P. latitatus it differs by its smaller size and propor- 
tionally shorter CephaIothorax as well as by the more rounded front of the 
latter. 

Florissant. One 0, No. 12005. 

3. PARATTUS LATITATUS. 

Cephalothorax quadrate, nearly three times as long as broad, equal, 

with straight and parallel sides, the extreme anterior and posterior angles 
rounded off; front nearly straight between the rounded angles. Eyes of ante- 

rior row large, equal, circular, subequidistant, the middle pair situated their 
own diameter behind the front, the lateral ones at the front, forming thus a 
curving series opening forward; eyes of second row not discernible in the 
single specimen; those of third row also doubtful, but apparently repre- 
sented by a pair of spots considerably smaller than the anterior eyes, 
slightly nearer together than the middle pair and situated a little in front 
of the middle. Across the middle of t,he cephalothorax, or rather a little 
behind it, is a straight, raised, black line, in front of which the cephalotho- 
rax is black in a very large round patch. Abdomen almost globular, 
shorter than the cephalothorax but much broader, covered profusely with 
dusky and blackish hairs. Legs moderately slender and long, armed 
sparsely with very long and slender tapering spines longer than the breadth 
of the femora. 
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Length of body, 7.65”” ; cephalothorax, 4.2”” ; abdomen, 3.jmm; 
breadth of cephalothorax, 1.7”“; abdomen, 3.6”“. 

The legs are imperfect. in the single specimen known, and as no palpi 
are preserved the sex is uncertain. The species differs from both the pre- 
ceding in its much larger size; from P. resurrectus also in its very quadrate 
cephalothorax, and from P. evocatus in its globular abdomen. 

Florissant, No. 9823. 

Suborder LATERIGRADJE Thorell. 

The two families of crevice-inhabiting crab-spiders which have been 
found fossil in Tertiary deposits, Thomisides and Philodrominae, are both 
(the former particularly) common at the present day in Europe and North 
America. The fossil species belon g mostly to the former, only four species 
of Philodrominze having been recorded, all from amber, while twenty-one 
Thomisides are known, not including those described below, all of which 
also fall here. 111 this statement the strange amber genus Archma is not 
included, since, though placed by both Menge and Thorell in this group, 
it differs strikingly from the other members and should form a family group 
apart from them, having no known affinities with any of the species from 
the stratified deposits of Europe or America. (November, 188 1.) 

Two additional species of Thomisides have lately been described from 
Aix by Gourret. (October, 1X89.) 

Family THOMISIDES Sundevall. 

All but four of the fossil Thomisides described up to the present time 
come from amber and represent the genera Athera (one species), Clythia 
(five species), Ocypete (four species), Opisthophylax (one species), Syphax 
(five species), and Thomisus (one species). Thomisus is also represented, 
with Xysticus, by two species each in the st.ratified deposit,s of Oeningen 
and Rott, the latter locality furnishing one Xysticus, the former the remain- 
ing species. The species described below appear pretty certainly to fall in 
the Thotnisides proper and .probably also in the vicinity of Thomisus or 
Xysticus. The family is widely distributed in all parts of the world. 
(November, 1881.) 

The two species recently described by Gourret from Aix are regarded 
as types of extinct genera which he terms Amphithomisus and Pseudotho- 

. misus. (October, 1889.) 
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THONISUS Walckenser. 

Three species of Thomisides occur in the Tertiaries of Colorado, and 

apparently all of them (one is mutilated) belong to the true Thomisinze, in 
which the hinder two pairs of legs are much weaker than the others. As 
the ce~halothorax is in all cases poorly preserved or lost, it is impossible to 
speak at all definitely of their generic relations, and therefore I have placed 
all of them in the typical genus Thomisus, from which the family derives 
its name, and which, or Xysticus, its near ally, they closely resemble in 
general appearance. In all the abdomen is nearly round. It is interesting 
to find, as observed above, that the species of this family from the stratified 
deposits of the European Tertiaries have also been placed in Thomisus and 

Xysticus, though none of them appear to be. very closely allied to our 
species. 

This genus is widely spread, but nearly all the species belong to the 
warm temperate regions of Europe and North America. (November, 1891.) 

Taole of the species of Thomisus. 

Tibia of hinder pairs of legs broader at tip than at base, and much broader than the t,arsi. _. 1. T. resrtus. 

Tibw of hiuder pairs of legs ofeqnal width throughout. 
Small epecies ; femora of first pair of legs half as long again aa those of second pair ; tarsi as broad 

a8 the t,ibis ______ ______ ._____ .--___ .____. .____. ._. _.. . . . . . . . . -. . . . . . . 1 . . . . . . ‘3. T. di8junctur. 
Large species; femora of first and second pairs of leea of about equal length; last tarsal joint 

slenderer than the tibiae --.---.. .--*-.__----_____ ---’ . .___..___.__..-__.__-.-. 3. T. aefOSSU8. 

1. THOMISUS RESUTUS. 

PI. 11, Fig. 13. 

Abdomen plump, short ovate, about a fourth longer again than broad, 
the base broad, the sides well rounded, the hinder extremity full, with the 

extreme apex squarely truncate. Only a fragment of the cephalothorax 
remains, showing the broad attachment of the abdomen. The two hinder 
pairs of legs only are preserved, showing limbs of considerable length, bent 
forward, the femora nearly as lon, 0‘ as the abdomen, longer than the tibia 
and flattened, la:gest in the middle; the tibia are stra.ight, completely con- 
solidated with the first tarsal joint as in spiders generally, also flattened, 
slender at base and gradually though slightly increasing in size apically, a 
peculiarity which is not shown in the plate; the tarsi are much slenderer, 
not flattened, and longer than the tibiae, the first joint alone being nearly as 
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long as they; the whole leg is devoid of armature or clothing and none is 
perceptible on the abdomen. 

Length of abdomen, 3,, ; breadth, 2.jmm ; length of third pair of legs, 
5.3”” ; its femora, 1.85”” ; tibiae, 1.65”“‘; tarsi, 1.8”“; first joint of same, 

1.2”” ; second joint, 0.6”” ; fourth pair of legs, 7.4jm”‘; its fernora, 2.7S”‘“‘; 

width of same, 0.5”” ; its tibiae, 1.5”“; width of same at base, 0.25”” ; at 
tip, 0.4”” ; its tarsi, 3.2”“; width of same, 0.1’“” ; length of first joint, 2tum; 
second joint, 1.2”“. 

A single specimen is preserved, in which all anterior to the two hinder 
pairs of legs is lost. The species is readil:- distinguished from either of 
those here described by the unequal width of the tibi=, as well as for the 
disparity in width between the tibia and tarsi. As the front legs are want- 
ing, this may not so properly be referable as the others to the Thomisides 
rather than the Philodrominze. 

Florissant. Nos. 5502 and 7521. 

2. THOMISUS DISJUNCTUS. 

Pl. 11, Fig. 9. 

Cephalothorax obscure in both specimens, and apparentl>- preceded by 
a slender beak, more than half as long as the abdomen and divided into two 
lateral halves closely united ; they seem to be a pair of elongated cheliceres, 
but are poorly preserved in both cases. Abdomen rounded, short oval, 
about a fourth longer than broad, with both ends equally rounded. Legs 
long and slender, the two front pairs longer than the hinder t,wo, the first 
also considerably longer than the second ; the femora are long and slender 

(the front pair about as long as the abdomen), flattened and tapering at 
either end; the tibia: and first tarsal joint al+e completely consolidated into a 
single piece, so that the line of demarkation can not be seen, and are very 
slender, equal, as long as the femora; the other tarsal joints are together 
less than half as long as the previous member and scarcely slenderer than 
it, terminating in a slightly curved delicatel>- pointed claw as long as the 
width of the tarsus. 

Length of abdomen, 1.75”” ; breadth, 1.45”” ; length of first pair of 

legs, 4.2”” ; its femur, 1.8”” ; tibia, 1.7”” ; tarsus, 0.i""' ; second pair, 

2.85”“; femur, 1.2”” ; tibia, 1.15”‘“; tarsus, O.jmm; tibia of third pair, l.Ojmm; 
tarsus, 0.4”” ; fourth pair, 2.2”” ; femur, 1”” ; tibia, 0.8”” ; tarsus,0.4mm. 
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The sex of both specimens is uncertain. The species is readily dis- 
tinguished from the others by its small size, slender and long legs, and the 
complete consolidation of the tibia and first tarsal joint. 

Florissant. Nos. 9677, 10377. 

3. THOMISUS DEFOSSUS. 

Pl. 11, Fig. 23, 6 . 

Cephalothorax bent at a strong angle with the abdomen and perhaps 
distorted in the single specimen known, but as preserved .it is of an oval 
shape, slenderer than the abdomen, but not much smaller, half as long 
agnin as broad, similarly and fully rounded at either end, the sides not 
strongly convex ; ‘it appears to have a median transverse constriction and 
incision. Nothing can be made out of the eyes, but a single large, black, 
subcircular, palpal smelling (represented of the same tint with the rest and 
merged with the cephalothorax on the plate) lies bordering the middle 
of the front, a little broader than long. Abdomen very broad ovate, not 
more than a third to a fourth longer than broad, the base slightly broadest 
and broadly rounded, the apex similarly rounded and the sides between the 
well-rounded corners nearly straight; a faint separation into three or four 
segments can also be seen, and the surface is sparsely covered with minute 
short black hairs. Front pairs of legs much larger than the hinder, show- 
ing that the species is one of the true Thomisince, the femora Ia-Tge, swollen ” 
in the middle and depressed, the front pairs much longer than, the hinder 
pairs nearly as lon g as, the abdomen; the tibia proper are very distinctly 
separated from the first joint of tarsi (in the other species it is reckoned with 
them in the measurements), exceptin, v on the hindmost legs having a distinct 
oval form of their own, about half as long again as broad; the first joint of 
the tarsi is only a little shorter than the femora (on these same legs) and 
with the tibia longer than the femora ; it is armed sparingly with long and 

slerider recumbent spines; the second and third joints of the tarsi are sub- 

equal, together shorter than the first joint, and, besides their sparse clothing 
of short fine black hairs the tip is armed with a single short blunt claw. 

Length of cephalothorax, 3.5”” ; breadth, 2.1”” ; length of abdomen, 
4.2”” ; breadth, 2.7”” ; length of first pair of legs (as preserved), 7.75”” ; its 
femora, 3.5”” ; tibia (proper), 1.1”” ; (true) first joint of tarsi, 2.4”” ; second 

joint (as preserved), 1”“; femora of second pair of legs, 3”” ; third pair of 
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legs, 7.15”” ; its femora, 2.6”” ; its tibia (proper), 0.8”” ; (true) first joint 
of tarsi, 2mm ; secoud joint, 1”” ; third joint, 0.75"'" ; femora of fourth pair 
of legs, 3”” ; its tibia (proper), 1""; combined tibia aud first joint of tarsi 
(as preserved), 3 smm. 

This species is very readily separated from the others by its size, and 
undoubted1 y belongs to a genus distinct from them ; the specialization of 
the tibia proper is sufficient indication of this. 

Florissant. One 8, No. 4742. 

Suborder TUBITELARUE Thorell. 
This group of spiders, b Gven to the construction of silken tubes above 

ground, is considered by Thorell as the most lowly organized of the Ara- 
neides, and it is interesting to find that it is far better represented in the 
Tertiary deposits than any other, comprisiug more than one-third of the 
species now known and 36 per cent. of the fossil species of Europe. It is 
equally remarkable for its diversity of form, all the families which are rich 
in genera in Europe at the present time being well represented in the Ter- 
tiaries of that country, and particularly in amber, both in genera and spe- 
cies; especially, as we shall see below, is this true of the Drassides, a group 
which is only surpassed in the number of its fossil species and the variety 
of its genera by the Theridides. It is, however, neither of these families, 
but the Epeirides, which predominates in the American Tertiaries, though 

nest to these the Tubitelark stand pre-eminent, aud particularly the family 
of Drassides, already mentioned. The same three families, viz, Dysderides, 
Drassides, and Agelenides, which are best, represented in the European 

Tertiaries and are most abundant in species at the present day, are also 
present in the American strata, the first by a single species, the second by 
five, and the last by two, in all one-fourth of the American Araneides. 
(November, 1881.) 

Family DYSDERIDES Koch. 

Three genera of this family, Dysdera (four species), Segestria (eight 
species), and Therea (two species), have been found in Prussian amber, 
and comprise all the fossil species known up to the present time. To this 
list we can add from America one species, belonging to the genus most 
richly represented in amber. So far as known the living species of this 
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family, which are not numerous, are almost exclusively confined to the 
European fauna (especially the Mediterranean district) and to South Amer- 
ica. (November, 1881.) 

Gourret has recently described a species of this family from Ais, tile 

first known from the European rocks; it is referred to an extinct genus, 
Prodysdera. (October, 1889.) 

SEGESTRIA Latreille. 

A single species is referable to this genus, and with little doubt, as it 
bears a striking resemblance to the living S. senoculata (Linn.) of Europe. 
Eight species of the genus have been found in the European Tertiaries, all 
from the amber of the Baltic, and two others are reported as known to 
Menge from the same source. All the described amber species are smaller 

than the American species, and have longer legs and more elongated cepha- 
lothorax, being evidently more nearly related to one another than to the 
American form. The living species of the genus are found in southern 
Europe, northern Africa, and Chili, with a single one in Yew Zealand. A 
warm temperate climate is therefore indicated. (November, 1881.) 

SEGESTRIA SECESSA. 

Pl. 11, Fig. 38 ( 0 ). 

Female.--Cephalothorax short, rounded ovate, about one-fourth longer 
than broad, with no distinction of cephalic and thoracic areas, the front 
broadly rounded, obscure, with no trace of eyes. Mandibles very stout, 
tapering, rounded at the tip, half as long again as broad, half as long as 
the cephalothoras, and together as broad at base as the front of the 
cephalothorax. Palpi slender, longer than the cephalothorax. Abdomen 
rather long ovate, about twice as long as the cephalothorax, and a little 
broader, broadest in the middle, tapering only a little toward the base, 
considerably toward the acuminate tip. Whole body of an almost uni- 
formly dark color. Legs subequal, moderately long, and pretty slender, 
tapering a little only, the tibiae and tnrsi furnished above with lateral rows 
of very long tapering spines which do not diverge, but lie along the sides 
base to tip. 

Length of body, 9.5”“; cephalothorax, 2.75”“; abdomen, 5.25”“; 
breadth of cephalothorax, 2.25”“; abdomen, 2.65”“; length of cheliceres, 
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1.5”4; bxttn; sf palpi beyond corselet, 3.5”“; length of first pair of legs, 

10”‘“; its femora, 3’““; tibiq 1.5”“; tarsi, 5.5”“; second pair, 9.5”“; femora 
and tibk, 3.?5”“n; tarsi, 5.75”“; third pair, 6.6”“; femora and tibia+ 2.6”“; 
tarsi, 4”‘“; fourth pair, 10.2”“; femora, 2.4”“; tibia, 2”“; tarsi, 5.5”“. 

Florissant. Two 0, Nos. 20.5, and 1.806 and 1.818 of the Princeton col. 
lections. 

Family DRASSIDES Sundevall. 

This family is richly represented in Tertiary species ; indeed, except- 
ing Theridides, more richlv than any other family of Araneides, being repre- ” 
sented in Europe by the genera Anatone (three species), Clubiona (eight 
species), Macaria (five species), Melanophora (five species), Pythonissa 
(ten species), and Sosybius (two species), as well as by one species each of 
Anyphzena, Drassus, Erithus, Het.eromma, and Idmonia. Every one of 
these are amber species, excepting one Clubiona and one Macaria from 
Oeningen. Our own fauna has besides this yielded four species of Clubiona 
and one of An~phsena, both genera represented in amber, and one also at 
Oeningen. The present distribution of the species of this family is over 
the whole world, but the borders of the Mediterranean, eastern Europe, 
and western South America appear to be far the most richly represented. 
Some of the genera are confined to one or the other of these regions and 
nearly all to warm temperate regions. (November, 1SSl.j 

CLUBIONA Latreille. 

A number of species appear to fall here, although it is difficult to tell 
whether they should not rather be referred to the lycosoid genus Dolo- 
medes or its vicinity, so uncertain are the clews we have to their real posi- 
tion; until more satisfactory <pecimens can be obtained they may be placed 
here, the more so as t,he species all bear some resemblance to the amber 
spiders referred to the same genus, C. eversa t,o C. tomeutosa, C. arcana to 

C. sericea and C. lanata, C. Iatebrosa to C. attenuata, and C. ostentata to C. 
microphthalma. The Oeningen species seems to be very different, with its 
rounded abdomen. Very few genera of spiders are so richly endowed with 
fossil species as this, Theridium indeed beiug the only one which surpasses 
it, and next to it comes Pythonissa, a genus of the same family as this. 
The genus is widely spread in modern times. A few species are common 
throughout the greater part of Europe, others are confined to the Mediter- 
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ranean region, a very few are found in the East Indies, and a very large 
number are reported from Chili; the genus is therefore mostly confined to 
warm temperate regions. (November, 1881.) 

Table of the species of Clubiotta. 

Cephslothorau oblong oval, nwrly nr more thau oue-h:llf louger thau broad. 
Last pApal joint of msle large : ~sbdorueu about eqm~lly rouudrd :Luteriorl.y aud poaterioriy, half 

zk3 long ng3iu :x3 the ceph~rlothor:~x .____. . ._. ._.__. ._____ _ ____.._._._._... __. ..__ 1. C. eaersa. 
Last palp;~l joint of male small ; abdomeu taperin:: posteriorly and but little louger th;Lu the cepha- 

lothorax. ._.. . . . . . _. . . . _ __. . . . . . . . . . . . . . . ._. __. . . _. . ._ _ .__. _ ___ __ ____ _ _. _ ____ 3. C. latebroda. 
Cephaiothorax roundish ov.zl. ouly oue-fourth or one-third louger thnn broad. 

More thw five millimeters long; sbdomeu much larger :wd louger thau cephslothores .2. C. arcana. 
Less thau five millimeters long; abdomen scnrcely larger aud but little longer thau cephelotho- 

r59 . . . . . . . _ _ _ _ . _ _ _ _ _ _ . . _ _ _. _ _ _ . . _ _ . _ . . . _ _ _ _ _ _ .----- __-_._____ _-__.____._____. 4. C. oatentcctu. 

1. CLUBIONA EVERSA. 

PI. 11, Fig. 2% ( 8 ), 

Xde. -Cephalothorax obovate, equally rounded at the two ends, more 
than half as long again as broad ; the cephalic and thoracic portions not 
separable; front bluntly rounded, the eyes too poxly preserved to allow 
any statement concerning them. Palpi nearly as long as the cephalothorax, 
the last joint very large, ovate, subacuminnt~e at tip, the longer diameter 
almost equalin g the breadth of the cephalot~horas. Abdomen ovate, half 
as long again an’d nearly half as broad again as the corselet, almost equally 
rounded at the two ends, but largest near the base and tapering slightly 
more behind than in front. Whole body of a nearly uniform brown, but in 
one specimen the swollen palpal joint blackish. Legs moderately long, not 
very unequal, tapering, abundantly furnished with dark divergent spines, 
about as long as the width of the tibiae. 

Length of body, 5.2”“; cephalothorax, 2.1”” ; abdomen, 3.1”” ; width of 
cephalothoras, 1.65”” ; abdomen, 2mm ; extension of palpi hey-ond corselet, 
1.7”‘” ; longer diameter of last joint of same, 0.i”” ; length of first pair of 
legs, 6.?!im0’ ; its femora, 2.25”” ; tibi=, 2”“; tarsi, 2.5”‘“; second pair, 
6.75”“’ ; its femorn, 2.3”” ; tibia+ 2.2”” ; tarsi, 2.25”” ; third pair, 5.1”” ; 
its femorn, 1.6”” ; tibiae, 1.5”” ; tarsi, 2”” ; fourth pair, 6.6”” ; its femora 7 
2.1”“; tibize, 2.2”“; tarsi, 2.3”“. 

This species is not very far removed from the amber species, C. tomen- 
tosa, but is slightly larger than it and has a less tapering cephalothorax. 

Florissant. Two 8, Nos. 5944, 8551. 

, 
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2. CLUBIONA ARCANA. 

PI. 11, Fig 4 ( 8 ). 

Jhle .-Cephalothorax roundish oval, about one-third longer than broad, 
the cephalic and thoracic portions completely blended, the front in the single 
individual obscure with no trace of eyes. Cheliceres apparently pretty 
large, the palpi very long, longer than the prothorax, the last joint large and 

swollen, ovate, more than half as long again as broad, and black. Abdomen 
a little paler than the brownish cephalothorax, long ovate, considerably 
longer and somewhat broader than the cephalothorax. Legs not very long, 
tapering considerably, amply provided with more or less divergent slender 
spines as long as or slightly longer than the femora. 

Fen&e.-Cephalothorax ovate, about one-third longer than broa.d, the 
cephalic and thoracic portions completely blended. Palpi nearly or quite 
as long as the cephalothorax. Abdomen sometimes lighter than the cepha- 
lothorax, long ovate, considerably longer and sometimes a little broader than 
it. Legs as in the male, the spines perhaps a little shorter, and on the tarsi 
arranged to a certain extent in rows, not noticeable on the male. 

Length of body, 6 5.25”“, 2 6.65”“; of cephalothorax, $ 1.‘75mm, 2 
2.15”” ; of abdomen, 3 3.5”“, o 4.5”” ; breadth of cephalothorax, 8 1.3”“, 0 
1.4”” ; of abdomen, s 1.4”“, ? 1.75”” ; extent of palpi beyond cephalotho- 
rax, 3 2”“, i; 2”” ; longer diameter of last palpal joint, 3 1.15”“, shorter 

diameter, 3 0.5”” ; length of first pair of legs, 3 7.5”“, Q 6.75”” ; its femora, 
8 2.05”“, 9 2.4”“; tibia+ 8 2.9’““, Q 2.35”” ; tarsi, 8 2.55”“, ? 2”” ; second 
pair, 5 6.45”“, 0 6”” ; its femora, 6 l.S”“, o 2.2”” ; tibiae, $2.5”“, ? 1.6jmm ; 
tarsi, 3 ti.3.Vm, 0 2.15”” ; third pair, $5.35”“, 0 5.5”“; its femora, s 1.35”“, o 
1.8”” j tibiae, 3 2”“, 0 1.85”” ; tarsi, 5 2”“, 0 1.85”” ; fourth pair, s 7.75”“, 

9 8.3”“; its femora, 8 2.1jmm, p 3”” ; tibiae, s 2.6”“, 92.55”” ; tarsi, s 3mN, 
$7 2.75”“. 

This species agrees very well in size with C. eversa (only males of 
course compared), or is slightly smaller, and the legs if anything a little 
longer; the cephalothorax is rounder and the palpal swelling much more 
elongated. It is somewhat like both C. sericea and C. lanata of the Prussian 
amber, but is somewhat smaller and has longer legs than they. 

Florissant. One 3, No. 2831; three 0, Nos. 3253, 7087, 8082, besides 
a 0 from the Princeton collection, Nos. 1.807 and 1.819. 



3. CLURIONA LATEBROSA. 

PI. 11, Fig. Ifi ( 8 )* 

M&e.-Cephalothorax oval, largest behind the middle, tapering consid- 
erably at either elld, with no distinction in outline bet,ween the cephalic and 
tlioracic portions; front obscure with no eyes preserved. Cheliceres pretty 
large. Palpi very long, almost as long as the cel~lialotliorax, terminal 

joint. moderately stout, obpyriform. Abdomen paler than the cephalothorax, 

much larger than it by reason of its greater breadth, but only about one- * 
fourth longer, largest near the base, tapering apically to a blunt tip, its 
basal two-thirds covered sparsely with Ion,, w stout, dark-tipped, faint11 
clubbed hairs. Legs long and slender, subequal, the femora and tibi,?: fur- 
nished not very abundantly- with moderately long, delicately tapering, very 
finely pointed, slightly divergent spines. 

Length of body, 9.1”” ; cephalothorax, 4”‘” ; abdomen, 5.1”“” ; breadth 
of cephalothorax, 1.6”‘“’ ; abdomen, 2.6”” ; extension of palpi beyond front 
of cephalotliorax, 3”‘“’ ; length of first pair of legs, 8.75”” ; second pair, 11”“; 
third pair, 9”“’ ; fourth pair, 9.5”“‘. 

This species differs from all the others here described in its tapering 
abdomen and its proportionally considerably longer legs; the palpal swell- 
ing is also slenderer than usual. In its tapering abdomen as well as in other 
features it comes pretty uear the amber species, C. a,ttenuata, being also of 
t,he same size ; it differs from it in its longer legs. 

Florissant. One 8, No. 6492. ’ 

i. ~:LlWOSA OSTENTATA. 

Pl. 1 I, Fig. 24 ( d ). 

J~~7e.-Cel~l~alotl~or:~x broa,d oral, about one-half longer than broad, 

well rounded, with 110 distinction between cephalic and thoracic port,ions; 
front well rounded, but too poorly preserved to show any eyes. Cheliceres 
large. Palpi very Ion,, w fully as long as the cepl~alotl~orsx. The apical joint 

very st,out,, obpyriform, being largest at sbme distance beyond the middle, 
beyond rapidly tapering to an obtuse angle; it is blackish and bears within 

it,s apical two-thirds a stout ribbon bent in the middle at less than a right 
angle, the bend broadly curved, and the apical half tapering to a point which 
extelltls just, beyond tlrcb nknrgin of tile swelling. Abdomen only n little 

. \'ClL XIII-5 
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larger than the ceph~tlothorax, ovate, largest in the middle, tapering almost 
equa,ll_v in either direction, the apex slightly angled, the surface very sparsely 
clothed with Ioug, extremely delicate, t:~Iv.yillg. Itn.irs. Legs moderatel) 
long, deIica.tel!. taI)ering, sparsely furnialred wit]) sc:wceI~- divergent spilles 

about as long as tI1(2 diameter of the joint on which thcA>- arc: seated. 
Fmctle .-The single specimen is rather poorly preserved, hardl~~ admit- 

ting of description. It is stouter than the male. The cephalothorax appears 
to be roundish quadrate, broadest behind, scarcely longer than broad, the 
hind margin ver!- broadly, the front somewhat narrowly, convex. The 
abdomen is somewhat larger than the cephalothoras, bnt only a lit,tle longer, 
broadest anteriorl>-Y pretty well rounded behind. Legs much as in the 
male, but with slight traces of spines. 

Length of body, $ 5.4”“, 0 4.75”” ; cephalothorax, :’ 2.651U1”, 0 2.25”” ; 
abdomen, 8 2.75”“‘, i 2.5”“” ; breadth of cephalothorax, s 1.75”“, ? 2.15mU1; 
abdomen, J 1.6”“, 2 2”” ; extent of palpi beyond cephnlothorax, z 1.35”“; 
length of palpal swelling, 6 0.75’“‘” ; leugtll of first pair of legs, 8 7”“‘, ? 
6.2”‘” ; femora, S 2”“, $! l.5n1”’ ; tilk, CT 2.25”lW, 9 2.6’““‘; tarsi, 6 2.75”“, 2 
2.1”“; second pair of legs, 8 G.65”“, 5 6.1’“‘” : femora, 8 gW”‘, J 1.6”‘“; tibia:, 
8 2.2:‘,““, 9 2.25”” ; tarsi, 8 2.4”“, 0 2.25”‘” ; third pair of legs, 6 5.13”” ; 
femora, s 1.25m”1 ; tibiae, 8 1.9”” ; tarsi, cs 2”“’ ; fourth pair of legs, 8 6.9”“‘, 
2 4.6”“; femora, 8 2”‘“, 0 0.85”” (!) ; tibia, 3 2”,, P 1.75”” (?) ; tarsi, 8 
2.9”“, 9 Pm. 

This species is considerably smaller than any of the others, and is 
further distinguished from them by the near equalit,)- in size of the cephalo- 

thorax and abdomen It resembles a little C. microI~I~tI~~tIma of the Ba,ltic 
amber, and is of the same size as it, but the cephalic portion of the cephalo- 
thorax is not distinguished by a constriction as there, and our species has 
someivhat stouter legs. 

Florissant. Two S, Kos. 199, 55Oi aud 5910 ; one 3, No. 9624. 

ANYPIUEKA Sunderall. 

To this genus I refer a single species, manifestly belonging in this 
vicinity, and approaching it, so far as ma>- be judged by the genera.1 appear- 
aiice of the specimen, as closely as any other form. Traces of the e\-es can . 
be seen in this specimen, and if correct]:- int,erpreted their nrr:lngement. is 
not, exactly that of Ails-phzna, ultliough it is not T-erJ- different, from that 



of this aud allied genera of Drassidz. For the present, at least, it may 
remaiu here. 

d single species of dnyph:rna has before been recorded ill n fossil state, 
A. fuscata, fount1 in amber, but it differs ver;- much from our species, aud the 
arrangement of the c:\ves ill particular is altogether rlifffxeut. All the species 
of the genus now living hare been fouiid iii ;southern Europe ailtl Algeria 
esceptilig oue, which is reporte(l from the Pacific* Isl~~ids : aid our species 
thus ilidicates a wixmer climilte than tile locali@ at present enjoys. 

Pl. 11, Fig. 5. 

Ceplialotlioras subcircular, the cephalic ;tild thoracic portious wholl> 

bleiided, the anterior and posterior margins a litAle flattened, so as to be ilearl;- 
stlt~ight7 fully ns broad as 1011 g, furnished with short, tapering h:Lii*s. Eyes 

apparently formed of two approximated pairs of small ocelli close together 
in cz slightly curved line opening forward next t.he middle of the front m;~- 
gill; two slightly larger directly behind encll of these pairs, and slightly 
more distant from each other thwn either is from the pair iu front, ,zncl two 
much larger lateral ocelli situated uest the front base of” the front pair of 
lc,gs close to the margin, and forming with the posterior middle e:es a very 
slightly curved series of nearly equidistant ocelli opening forward. The 
pair of approximatecl eyes and the one in their rear nre faint and more or 
less coiijectural. If this position of the eyes is correct the spider should 
uot be plzed in Anyphkna, but U-ould certainly appear to fall near it and 
Clnbiona. Cheliceres very stout, projecting ill frout of the ceyh:blothoras 
by half the leiigth of the latter, c altl toget.ller c~ousidernbly more th;m half as 

broad as it,, well rounded apicall~- Palpi of female rather longer than the 

cepllalotllorns, moderately stout. Abdomeii app;lrently pedunculnte,’ t.lie 

peduncle ion, o’ and slender, the abdomen plump oval, well ant1 very regu- 
laxly rounded in front, and but for the rapid txpering of the extreme apes 
rather more broadly rounded behind. Legs short, subequal, moderately 

stout, especiallr the femorn, tapering Y throughout, well armed with prett’j 
large tapering spilles of eqrlal length on the whole leg, aucl about as long 

as the width of the tibix, sonlewh;lt divergent and irreguhn4y disposed 011 
the femora, l)eyoiid ~~lTil,llgetl ;~ppareiitly in two or three rows ;md scarcely 
at all ilivergent,. 



Length of body (as preserved), 11.5”“‘; of cephalothoras, 2.i5'""'; of 
abdoluen (without pedicel), 6”“; of pedicel, 1”“; breadth of cephalothorax, 
3.1”‘“‘; of abdomen, 4.1”““; length of cllelicercs, 1.6”‘“‘; of palpi beyond 
corselet, 3.3’““‘; of first pair of legs, X”““: its femora, ?.5”“‘; tibi,z, 2.G”‘” : 

tarsi, 2.9”““; of second pair of legs, 9.2”““; its femora, 2.6’“‘“; tibia+ 3.25”“’ ; 
tarsi, 3.35”‘“; of third pair of legs, 7.5”““; its femora, 2.3”““; tibia, 2.5”“; 
tarsi, 2.7”‘“‘; of fourth pair of legs, 10.75”‘” ; its femora, 2.9”“; tibia+ 3.2”“; 
tarsi, 4.1 t5mn’. 

Florissant One 2 (and reverse), Xos. 8269 and 5281. 

Family AGALENIDES Koch. 

This farnil)- of Tubitelarize is also fairly represented in Tertiary times, 
three species each having been found in amber, of the genera Amaurobius 
and Tegenaria, and one each of Agalena and Argyroneta, besides which 
Oeningen furnishes an Argyroneta and Rott an Argyroneta and a Histo- 
poll”. To this list we can add from t,his country two species of Titanceca, 
more nearly allied apparently to the amber species of Amaurobius than to 
any other fossils. Par the largest part of the species of this family are 
known from Europe, but a few from America. (November, 1881.) 

Gourret has recently described a Tegenaria fro;1 Aix. 

TITAXECA Thorell. 

Two species are placed in this genus from their close general resem- 
blance to the type of the same, Hahn’s Theridium quadriguttatum of 

Europe. The genus has never before been found fossil, but is not fa.r 
removed from Amaurobius, of which three species are known in the Euro- 
pean Tert,iaries. The liring species of the genus are col#ined, so far as I 
discover, to the Mediterranean district and central Europe, as are most of 
the species of Amaurobius, but a few of the latter are reported from the 
warmer parts of America. As in so mally other cases, therefore, the pres- 
ence of these species indicates ik warm temperate climate. (h’orember, 
1881.) 

Tuble of the species of Titntrtccn. 



1. TITAWXA IKGENUA. 

PI. 11, Figs. 20, 3 0 ). ( 

Cephalothoras oval, about half as long again as broad, largest a little 
behind the middle, the front not produced but regularly rounded, the lateral 
curve being slightly convex throughout its course, and thus showing no 
line of separation between the cephalic and thoracic portions. Arrange- 
ment of eyes not determinable. Cheliceres stout. Palpi moderately stout, 
equal, about as lon g as the cephalothorax, tShe terminal joint roundly pointed 
at tip. Abdomen plump, subrotund, at least four or five times larger than 
the cephalothorax, being more than twice as broad and fully twice as long 
as it., slightly more tapering at the base than at the apex! only half as long 
again as broad, and of a uniform tint, or possibly a little duskier along the 
media-dorsal portion. Legs moderately slender, short, subequal, abun- 
dantly furnished with hairs, which seem (conspicuously in one specimen, 
No. 13520, less distinctly in others) to be more abundant laterally than 
upon the upper surface, and armed with many very long and slender only 
slightly diverging spines on all the legs, and especially on the femora and 
tibiae of the two hinder pairs. All the specimens appear to be females. 

Length of body, 9.6”“; of cephalothorax, 3.1”“; abdomen, 6.5”“; 
breadth of cephalothorax, 2.4”“; abdomen, 5.9”“; length of first pair of 
legs, 8”“; second pair, 7.6”“; third pair, 7”“‘; fourth pair, 8.75”“. 

The shape of the cephalot,horax and abdomen sufficiently separate this 
species from the following, with which otherwise it agrees closely in general 
appearance. 

Florissant. Four 0, Nos. 9792, 11203, 13520, 14031. 

2. TITANECA HESTERNA. 

Cephalothornx obpy’iform, the cephalic portion a little produced and 
tapering anteriorly less than the fully rounded thoracic part, and somewhat 
truncate anteriorly: the front scarcely convex, the posterior border well 
rounded; the widest portion of the cephalothorax is in the middle of the 
thoracic part or of the hinder two-thirds of the whole, ancl it is nearly half 
as iong again as broad. Arrangement of eyes not determinable. Cheli- 
ceres stout. Palpi moderately stout,, equal, a little shorter than the cepha- 
lothorax, the apical joint roundly pointed at tip. Abdomen ova.te, about 



half ilY bYot~d again xs the celMothorns, clearly* t\Yice as long ;IS broad, 
but only half :1s long again as the ceIMothornx, talxriilg wpicallj~ as much 
as if not snore thm l,2ls:til!-. Legs inoderntely siender, short, snbequnl, 
abundantly furnished ITit Ilairs and I\-ith @es, eve11 to the tips of the 
tarsi, esl)eciallr 011 the two llillder pairs of legs, nluch as in T. ingenue and ., 
with the sa1ne thinness of c:oYering above as there, one specinlen esp&ally 

(1’2977) showing it in the salne marked degree as one of the preceding 
species. Bs there also, all the specinleiis appear to be females. 

Length of body-, i.1""'; cel~halothoras, 2.P”; cheliceres, 1.5”‘“; abdo- 
men, 5”‘“‘; breadth of ceph:~lotlmras nnteriorl?-, 1.4”“‘; greatest breadt,h, 
2.1”” ; breadth of abdomen, 2.iPn’ ; length of first l)air of legs, 7”“’ : sec- 
ond pair, 7.3”‘“’ ; third pair, 5.~“~~ ; fourt.11 pair, 8’““‘. 

The slenderer form of the whole body and the less disparity in size 

between the cephalothoras and abdomen ma& this species as distinct from 
the preceding. 

Florissaut. Four ::? Nos. 5656, 12@OC;, 129ii, and Princeton collec- 

tion, No 1.809. 

Suborder RETITELARIJE Thorell. 

Nest to the last equivalent group, these spiders, which make a loose 
well 0~ snare apparently coilstructecl without an>- regular plan, are the 
most, nun~erous in Tertiary deposits, forming in I:urope, as we hare seen, 

2!) per eelit, of the total fauna. This, as before, is dependent, in large 

measure upon their representation in amber, which contains forty-eight of 

the fift,.y-five described species. The nuinber ki~on-n from the European 
strata is, however, greater than in aii~- other of the larger groups, while I 
the American species of the mine here 1)rought to light are for once Con- 

siderably less numerous ‘than the European. All the species belong to 

tile Theridides, which is also far the richest in forms at the present day. 
(NOT-ember, 1 S8 1.1 

Family THERIDIDES Koch. 

There is no single farnil)- of spiders so :tbulldal~tl~- represented in Ter- 

tiary deposits as tllci Tlleridides. SO less thall fifty-four species, or more 

than one-f0urt.h the whole Irniiil.)er Of fossil Araiieicles of Europe, l~elollg t0 

this group and represent fourteen gellem Tliel*idiuni is richest, with six- 
teen species ; then follow Tliyelia with eleven ; Zilla, ?rfic~~-pliantes, alld 
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Era 1vit.h five each ; Linyphia with three, Corynites and Erigone with two, 
and Xnandrus,l Clya, Dielacata, Euryopus, Flegia, and Schellenbergia with 

one each. Flegia, Corynitis, Anandrus, Thyelia, Clya, Dielacata, and ScheI- 
lenbergia are all peculiar to the Tertiaries, Schellenbergia to Oeningen, the 
others to amber. Nearly all the species are from amber, but beside the 
Schellenbergin from Oeningen there is a species of Erigone and two of 
Linyphia from Rot.t, and two species of Theridium from Oeningen as well 
as <another from Ais. 

America, however, does not benr her proportionate share in this repre- 
sentation, being poorer even than the stratified deposits of Europe, whereas 
in every ot,her group it is either better represented or falls short by only a 
single species. There is a single species of Linyphia, txo of Theridium, 
and some egg-cocoons referred for convenience to the comprehensive genus 
Aranea. That two of the three species known in the perfect state should 
belong to tile genus most highly favored in the European Tertiaries is a 
point worth noting. 

The family is best represented in Europe (especially in the Mediterra- 
nean district) and warm temperate America, but a few have been found in 
the East Indies. (November, 1851.) 

Goarret, in his recent investigation of the spiders of Aix, found but a 
single species of this family among the eighteen Araneides described by 
him. He referred it to Ariamnes. 

AKAXEA Linnd. 

Under bhis broad generic name are placed notices of some egg-cocoons 
which are like those made by species of this group and which have been 
found at no less than three distinct localities. I am not aware that any 
such remains have before been noticed. 

:iRANEA COLUMBIZ 

PI. 11, Figs. 1, 2. 

Arcmen col~tntbice Scatlder, ILep. Progr. Geol. Sure. Can., 18X-‘75, 463-464 (1878). 

Among the stones obtained by Mr. Dawson in Brit~ish Columbia are 
several containing the flattenecl remains of the egg-cocoons of Araneides. 
There are no less than eight of them, of different shapes and sizes, occurring 

-_. .--~-. -. ~~--~ - -.- - _~ -. 
J Aoandras is credited with one spwies, but it is not described (Mlenge, Lebenszeichen, etc., p. 7). 
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by pairs, none of t,hem reverses of others. They occur on stones num- 
bered 38 to 41. As the form of the egg-cocoons in Araneides is so various, 
and the number of specimens found indicates a probability of obtaining at 
some time the probable constructor of the webs, I have only applied an 
ancient, broad generic name to these products of the insect, for the sake of 
indicating the nature of all the fossil remains from Quesnel. It is probable 

that the spider will be found most nearly allied to Theridium, species of 
which construct peduncalate egg-cocoons not very different from these. 
The cocoons vary slightly in size, and more in shape, owing no doubt to 
their varying position when crushed; probably they were globular, or pos- 
sibly slightly oval in shape; averaging about five millimeters in the longer 
and four millimeters in the shorter diameter; of a firm structure; testaceous 
in color, and hung by a slender thread, less, or much less than quarter the 
length of the egg-cocoon (averaging, perhaps, one millimeter in length), to 
a thickened mass of web, attached to some ob.ject or to the insect’s’web. 

That they hare been preserved by pairs upon the stones has no signifi- 
cance, and, indeed, may be due simply to the way the stones were broken; 
for they lie at varying distances apart, with no sign of connection, and 

placed with no definite relations to each other. Two of them show no sign 

of the pedicel, but this is certainly due to poor preserrat,ion; and a single 
one, the least circular (4Oa) not only has no pedicel, but appears to be 
formed of a lighter, flimsier tissue, and may belong to a different species. - 
The following are the longer and shorter diameter, and length of pedicel, of 
each specimen : 

Nnmher of specinlen. Long s11ort / Length of 
diameter. dia1neter.i pedicel. 

No. 3db. .m.._. ._ __.. ___. i 

No. 3%. -__. .-_. .----. . . I 

No. 39a.. . . . __. . . . . . _. _. / 

No.:Wb . . . .._.. _ __...... I 

No. 40~. _____. . . .._. ._. . I 

It-0.4Ob ..____. ._______..’ 

No. 41a. .__._. .___.. .--. 

No. 41b. ..___. .._.m. ._..’ 

I.~___ 

Mm. dim i .utn. 
I 

5.0 3.5 ' 1.5 

6.0 4.0 0.8 

4.0 3.6 1.2 

4. 0 3.5 /.._...: ..-- 

5.5 2.5 I (.___ .___. _- 
;,. 2 3.7 1.0 

5. (I 3 !I (‘) 

4. 5 4 . 2 (“1 
-- 

* Ihe ouly of pedicel preserved. 

The egg-cocoon of a spider (No. 4201), of exactly the same size, 
shape, :uul ~e11cra1 ;~l~l~earaiice as those dc5cribcd above, excepting that from 



a break in the stone there is no trace of a pedicel, was found by me in the 
shales at Green River, Wyoming. 

IA single specimen (No. 89%), of au c,, -r-cocoon was also found at 
Florissant, Colo&do, having the same general appearance, but with no trace 
of a pedicel and slightl~~ larger than any of the others, being 6”‘m long and 
Amm broad. It is of course impossible to say that it is the same species. 

Still another (Xo. 1.1 i3j was brought by the Princeton expedition from 
Fiorissant, diflering in the opposite direction, being considerably smaller 
and so preserved as to appear broader than long. It is provided with a 
pedicel 1.4”” long, but is itself onI>- 2”“” long and 23”” broad. 

Quesnel, Green River, Florisaant. 

THERIB UJi Walckenaer. 

No less than sixteen fossil species of this genus have been described, 
thirteen from amber, one from the beds of Aix, at about the same horizon, 
and two from Oeningen. Those from Oeningen aud Aix are very clifferent 
from the two here clescribed, and those figured from ailber are scarcely 
nearer, though T. opertaneum bears some resemblance to T. gram&turn, 
and T. se&sum to T. hirtum. The vast majority of the numerous known 
living species of this genus are from Europe, but not a few occur in our 
country, especially in the Southern States, and one or two are reported from 
other parts of the world. It is therefore almost exclusively a north temperate 
genus, but is by no means confined to the warmer parts, and its occurrence 
at Florissant has no special significance as to the climate of the times. 
(November, 1881.) 

Table of the species of Theridiwn. 

Large sl>ecies; the cephalothorav much louger than broad ( p ) . .___. ._.. . .___. . . _.._ 1. !.I! operta~lew. 
Small species; the cephalothorus nearly circular ( J) ._____ , .___. .._ __.. .___.. .____. _ 2. T. secZxstot)b. 

1. TEIERIDIUM OPERTANEUM. 

Pl. 11, Fig. 3 ( P ). 

Fei&e.-Cephalothoras elongated, comyaratively slender, nearly equal, 
about twice as long as broad. Legs siencler, imperfectly preserved, not very 
long, sparsely furnished with rather short delicate spines, not longer than 
the width of the legs. Abdomen very large, nearly globular, nearly three 
times as broad as the cephalothorax, of a greenish tinge, though the whole 
body is brown. 

, 
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Length of body’, 11’“” ; of cephalothoras, ;i”‘“’ ; breadth of same, 2.zP”‘; 

of abdomen, 6.4”“’ ; length of first pair of femora, 6”“” ; second pair, Pm ; 
second tibia+ 4”““; third femora, Pm; third tibia, 2.imm ; fourth femora, 
3.26”“. 

Besides its very much greater size, this species differs greatly from the 
other in the form of the cephalothorax. 

Florissant. One 0, No. 13521, preserved on a dorsal view. 

2. THERIDIIJM mc~usux 

PI. 11, Fig. 20 ( 8 ). 

*Make.-Cepba~othorax stout, square oval, a little longer only than 

broad, the front broadly and regularly rounded. Cheliceres rather &out, as 

long as half the width of the corselet, tapering a, little, rounded at the apex, 
the outer edge straight, the inner rounded. Last joint of palpi nearly as 
large as the cheliceres, oval, on a stalk as long as the cephalothorax. These 

two parts are incorrectly represented on the plate, where the palpi and cheli- 
ceres appear as one great piece. Abdomen rather small, oval, narrower 

than the cephalothorax, but of about the same length. Legs long and 

slender, the first pair particularly long, and the second pair considerably 
longer than the fourth, which is unusually- slender : all the legs are furnished 
wit.11 numerous spines, apparently arranged in three rows and clustered much 
more nnmeroasly at the distal end of the femora and tibi,y than elsewhere ; 
t,he spines a,re moderately slender and about as long as the width of the 
joints, separated from one another by about their own length, sometimes a 
little less. 

. 

Length of body, 4.P”” ; of abdomen, 2.25”‘“’ ; width of cephalothoras, 

1 .ti:i”‘” ; of abdomen, 1.2”” ; length of cheliceres, 0.75”” ; of first pair of 
legs, 15”“’ ; its femora, 4.:~“‘~; tibi:e, 4.5”“’ ; tarsi, 6”“‘ ; second pair of legs, 

1 Pm ; femora, 3.i;i”‘“’ ; tibia, 3.7~~““” : tarsi, 4.5”“” ; third l)air of legs, 5.25”” ; 
femora, 1.4”“’ ; tilkz, 1.1”“” ; tarsi, 2.75”“” ; fourth pair of legs, 9”” ; femora, 
3.5”“’ (,?) ; tibiq 1.5”‘” (‘?) ; tarsi, 4”““. 

The species is very much smaller than T. opertaneum, besides having 
a very different corselet. 

Florissant. Kos. 2286, 7816, 9026. All the specimens appear to be 
males. 



Two species of this genus have been described from Rott, and one 
(fortnerly considered two) species from ;Lnil)er. The single species we can 
here add to t&e number id tolerably ilenA!- iillietl to the amber species, as 
well as to I,. rotten& of the Rhenish brow11 co;~l, though it is much larger 
than the latter. The living species are found nbundantl~- in all parts of 
Europe, excepting p0sSiblv the most southern, and several spf+eS are 
recorlled from Georgia and from Chili. Its presence at Florissant would 
rather indicxte :L meali temperate climate. The species are lively and savage 
in character, constructing a rather coniplicate(l sheet of web, nnder the 
middle of which they lie in wait in nn invertetl position for their prev. * 
(Xovcniber, lSS1.) 

LINY PHIA RETENSA. 

Pl. 11, Figs. 25, 2; ( 6 ). 

A single male and its reverse represent this species; the reverse wns 
broken, and the posterior portion figured before its anterior half was found; 
hence the specimen is numberecl three times; it is tolerably well preserved, 
especially the legs. The better preservecl half shows a nenrly uniform 

ilnsky figure upon the stone, but on the reverse the abdomen is much 

darker, almost black, ancl the palpi also are darker than the cephalothornx. 
Thelatter is regularly oval, the ant.erior extremity the more pointecl ; upon 

this some ocelli may be seen, of which there are appRrently two approsi- 
n1at.e but independent ones next the middle, and on one side a pair of con- 
fluent eyes of the same size, all next the anterior edge. The last palpd 
joint is large, subcircular, or somewhat pyriform, furnished interiorly with 
a stout, strongly bent ribbon, and is perched on n stalk long enough to carry 
it by its own width beyond the mnrgin of the corselet. Abdomen regularly 
obovate, a trifle broader in front than behind, somemh:~t longer than the 
corselet, and roundly pointed behind. Legs very long ancl slender, escept- 
ing the third pair, wliicll are short, all the femorn rather sp;Lrsely furnished 
with very delicate spines. 

Length of body, 7.1’““’ ; of abdomen, 4”‘“’ ; breadth of cephalothorax, 
2 mw. ; of abdomen, 2.13”“” ; diameter of palpal swelling, 1”“” ; length of first 
pair of legs, 19”‘“’ ; second pair, 15.5”” ; third pair, 6.!Y’“” ; fourth pair, 14”‘“‘; 
first pair femorn, 6’“” ; tibia, 7”‘” ; tnrsi, 6”‘” ; second pair femora, Gmm; 



tibiw, 5.5”“’ ; tarsi, :j’“““; third pair of femora, 2.5”“” : tibia:, 2.4”” ; tarsi, 
2”“’ ; fourth l)air of femora, 4.5”” ; tibk, 4.;j”“” : tarsi, ~J’““‘. 

This species differs from I,. clleiracarltha in its considerably larger size, 
the absence of distant spiltes III~OII the legs, awl its much more slender cepha.- 

lothorax and longer legs. 
Florissant. One R, Nos. 12976 and 13212 and 140%!. 

Suborder ORBITELARUE Thorell. 

The symmetrical-web constructing spiders, though not rare in Tertiq- 
deposits, are not so common as tlreir abundance in recent times would lead 
one to anticipate, for, as we have seen, only S per cent of the European 
fossil spiders belong t.o this group, and all or nearly all of them are Epei- 
rides. In this number are not included two or three species described 1): 
older authors under the name of Aranea, the precise location of which is 
and must probably always remain uncertain. Thirteen species are credited 
to amber, two to Rott, and one to Oeningen. In our own country the case is 
very different, for nearly one-half of our species (44 per cent) are to be 
referred to this group, and all also are Epeirides. It is the one considerable 

point in which the American fauna may be contrasted with the European. 
In Rott alone of all the European localities (where the Orbitelarix! form one- 
fourth of the known fauna) do we have any approach to the prop’ortionate 
number of this great. group. (November, 1881.) 

F&ily EPEIRTDES Sundevall. 

The genera of Epeirides represented in the Euroljean Tertiaries are 
Epeira (fire species), of which two come from Rott, and one from Oeningen, 
C;rxa (four species), Antopia (three species), Onca (two species), and 
Epeiridion and Siga (one species each). The American fslnna is nearly as 

yicll, richer for once than tire amber, whence come all the European species 
except those specified above, embracing seven or more species of Epeira, 
four of anestinct genus, Tethneus, and one each of Tetragnatha and Kephila, 
genera before unknown in the fossil state. Kot 0111~~, then, is the American 

fauna peculiar for its richness in species of this family, but no other shows 
so many novel forms for the Tertiary epoch. One of these latter genera pre- 
dominates in America and the other is a tropical genus, which lends addi- 

~___ __- 
1 The terminal part of the right talni an given in Fl,. ‘e 2i dow not hlong to the tarsi. 



tional interest to their discovery. The species are spread all over the globe 
ill both temperate and torrid regions. (November, 1881.) 

At Ais, (ionrret found but a single member of this fanGI?-, wliicll he 
referred to n distinct geilns called Cerci!liellil. 

This genus has never before been recognized iii a fossil state. Al though 
represented in every continent., it is only in America and particnlarl*\- in the 
warmer parts of North dmerica that it is at all abundant; here some species 
range north to New England, but it is essentially a germs of the Sonthcnl 
States; these spiders frequent the borders of ponds ant1 liel~c:o it is not 
strange that we sl~~~ld find t!lem in the lake deposits of Florissant, ul.though 
their presence there certainly indicates a warmer climate than the present,. 
The species here described does not appear to have special affinities with 
the American species with which I have been able to compare it, being 
stouter bodiecl than they. (November, 1881.) 

TETRAGNATHA TERTIARIA. 

Pl. 11, Fig. 11 ( 8 ). 

Z’e’etraytnllta lertiaria Scndder, Zittcl, Handb. d. Paleont., I, ii, 714, Fig. 927 (l&+5). 

A single male and its reverse represent the under surface of this spe- 

cies; as preserved, it is of a pale rusty color, the cephalothoracic append- 
ages much darker than the abdomen, which is as pale as the legs, or than 
the cephalothoras, which is nearly as pale. The cephalothorax is circular 
or scarcely longitudinally oval, the esposecl ventral portion between the 
bases of the mandibles and legs shield-shaped or heart-shaped. The man- 

dibles are very large, longer than the cephalothor:~s, bro;lder on the apical 
than on the basal half and thus formed of two part s, a basal, straight, equal 

piece, as bro:uX as the thir(l or fourth legs ~(1 abont double the lengtll of 
the cosic, iLn(l all apical ovate portion, not unlike t.lle apical joint of the 
palpi, sotnewllat longer tllalk the basal portion ;~11(1 fully Ilalf ils broad again 
as the front legs. lJeyont1 these, am1 separated from them by- a little space, 
and therefore supported by a long pedicel, which however is not preserved, 
are the apical palpal joillts, a little smaller than the apical portion of the 
nit~n&lJles :1ii~l of ;Il)ont the same Sllill)C, in tile int.erior of wliicli a strongly I 
curved corneolls tllreatl can bc TlliL(lC! ollt, forming nlore tl\:kil :I coml)lete 



circle. The legs, of which only the third and fourth pairs are perfect, are 
veq- long, excepting the third pair; the feinom and perhaps the tibia: liave a 
mpe~ior series of alternately divergillg, slender. very distant spines, farther 
from one another than tlleir 0~11 lengths. The al~domel~ is long ohovate, 

sul,c;ylilidrical, a lit,tle the lin.ge*t at, the base, ilS lOIlK Rs the Cc?plldOtl~0rax 

and cheliceres together. 
Length of body, 10’““‘; of ahdonlen, 5”““; breadth of ceplk~lotliorax, 

*) 5”‘“; of abdoulen, 2.3”““; length of mndibles, 3.2”‘“‘; breadth of the lx& -. 
lmtioit, 0.7”‘“; of the apical portion, 1.3”“‘; b neatest diainctcr of last palpa. 

joint, 1.25”‘“‘; least diameter of same, 1.15”““: leygtli of feniora of first lmir 
of legs, t;.‘ij”““; of second, 7”“; of third, 3.5”““; of fourth, 7’““‘; length of 
third pair of legs, 9.5”“‘; of fourth pair, 18.5”““. 

Florissaut. One 8, Kos. 5000 and 5898. 

Under this name are here grouped several evidently nearly allied spe- 
cies of spiders, w11ich closely resemble in general aspect those placed under 
Epeira, but which differ also from them in certain features, ancj in these . 
same characteristics appear to differ also from all other Epeirides, to which 
family they evidently belong. They are coqact in form, with short and 
stout legs of not very unequal length, and in particular the first two pairs 
of legs are unusually heavy. The second and fourth pairs of legs are of 

nearly equal length, or the second pair inay bc slightlr longer; the femora 
of the first’ and second pairs of legs we at base as broad as or eren broader 
tlmn half the width of the c~eplialothorns, and the longest legs me less, gen- 
erally considerably less, than twice as long as the body. The species are 

of nledium size. 
litlde of fhr specie.9 @f Tcfltrterts. 

Cephalic awl thoracic l~ortions of the corsclet separated bg a distinct rectangular incisiou. 
Last palpal joint of male globose _ _ _ _ _ _ _ _ _ __. _ _ _ _ _. . _ _ _ _. . _ _. . _ _ _ _. . _~ __. _. _ __. _ _ _ _ _. 1. T. yuyoti. 
Last palpal joint of male elongat,ed.. _ _. . . . _ _. . . . . _ _. ._ . _ _. .____. _ _ _. _ _ ._ _ _-. .- _ _ _ -3. 7’. jwouecfus. 

No line of demarkation between the txo parts of the corselet. 
Smaller species, oephalothoras regularly obovate .___.. __. __. .____. __._ _.._ ._. _.. .2. 3: obdnratus. 

Larger species, cephalothoras ovaW, nenrlg pyriform _ _ _ __ _ ._ ___. . _ _ _ _. _ _ _ __. ._ _ _ _. ..3. T. Iretrlzii. 

1. ‘~ETFfhWVS GUYOTI. 

Pl. 11, Figs. S ( 6 ), 10 ( 0 ). 



it is a distinct, short? median furrow. The front is well rounded; nothing 
can be said of the eyes; the last palpal joint of the male is very large and 
globose, the basal joints evidently short. Abdonlell a little larger th;ul the 
cephalothoras and of the same general form, but more regularlv obovate. 
Legs, especially in the male, &her short, the femora being &o very stout; 
tilkv and tarsi (but not the femorn) furnished with a superior row of irreg- 
ularly alternating, somewhat divergent, long and slender spines on either 
side. 

Length of body, 8 7.75, e 8.5N*“; of cephalothor:~s, x 3.5, 1; 4.25’“‘“; 
width of same, s 3.5, ? 3.25’“‘“; length of abdomen, 3 4.25, ~: 4.25”““; width 
of same, 3 4, 0 3.5’““‘; diameter of last palpal joint, S 1.4’““‘; length of first 
pair of legs, s l-L.i5-lr’, ii 13.5”“; its tibia, .? 4.2-4’““‘; tarsi, $ 5.1-4.5”“; 
width of femora, s 1.2-1, 51 0.8”“; second pair, s 11.75-10.5, 9 14.25”“‘; its 
tibia, 3 4-3.?ljmn1; tnrsi, J 3.75-3.75”‘“; third pair, ,J 7.75-6.5, o 5.5”““; its 
tibia, s 2.5-2, 9 2.5’““‘; tarsi, 3 2.5-2.25, 3 3.5’“‘“; fourth pair, 8 9.25-8, 9 
12.75”“; its tibia, 8 3.25-2.5, ? 4”“; tarsi, J 3-2.5, s 4.25”“. 

The second measurements of the legs of the male are of a smaller indi- 
vidual. It will be seen that the second pair of legs are proportionately 
longer in the female than in the male, where they are shorter than in the 
first pair. 

The species is represented by four individuals, one of them in dupli- 
cate. All but one are males and, excepting one male, all are tolerably pre- 

served. 
Named for the late Prof. ATnold Guyot, to whose kindness I am 

indebted for the opportunity of studying the Princeton collection of Floris- 
sant insects. 

Florissant. 9, No. 320; 3, yes. 8265, 8311, and from the Princeton 
collection, one 8, Nos. 1.808 and 1.854. 

2. TETHNEUS OBDURATUS. 

Pl. 11, Fig. 31 ( 9 )a 

This species is represented by a single rather poor specimen, pretty 
certainly affiliated with the others of thi- b genus, but smaller than any of 
them. The cephalothorax is of a very regular obovate form, nearly half as 
long again as broad, with a small, circular, dark, central spot : no line of 
demarkation of the cephalic and thoracic portions can be seen ; the front: is 



strongly convex, but no certain trace of the eyes can be made out. The 

palpi (female) are stout and large, tapering apically, but bluntly pointed. 
The legs are very stout, but unfortunately hardly anj’ of them perfect. 

Length of cephalothorax, 3.~~“‘” : breadth, 2.7”‘” ; projection of palpi 
beyond front, Yrn ; their breadth, 0.4”‘” ; breadth of fore femora, 1”” ; 
length of femorn of first pair of legs, 2mm ; tibiae, 3’““’ ; femorn of second pair 
of legs, 2.5”” ; tibi=, 3”” ; tnrsi, 3”“” ; femora of third pair, l.;jmm ; tibi=,’ 

2 mm ; tarsi, 2.5”” ; femora of fourth pair, 2.25”“. 

Florissant. One 0, No. 7177. 

3. TETHNEU~ HE~zI~. 

Pl. 11, Pig. 14 ( 8 ). 

Tetltnmus heutzii Scudder, Zittel, HantlL. d. P;Ll;wut., I, ii, 744, fig. 952S (1885). 

This species is represented by seven individuals, one of them in dupli- 

cate and all of them males. About half of them are well preserved. The 
cephalothorax is short ovate, almost pyriform, broadest behind ancl strongly 
conves in front, with no demarkation between the cephalic ancl thoracic 
portions of the corselet ; although there are traces of the eyes, their position 
and relations can not be satisfactorily determined. Palpi short, the terminal 
joint barely separated entirely from the front, very large and globose, a 
little longer than broad by reason of a broad bulbous protrusion of the 
anterior extremity, which, however, is not clearly apparent in all the speci- 
mens by their mode of preservation ; in one specimen the upper anterior 
extremity, nncl that only, is covered with*rather long ancl close bristly hairs, 
forming an open tuft. Abdomen nearly circular, a little longer than broad, 
only a little larger than the cephalothorax and of a lighter color than it, 
with a da.rker, broad, median patch not SC, deep in tint as the cephalot.horas. 
Legs short, stout, tapering, spinous, and hairy throughout, of not greatly 
unequal leng:th, the femora very stout and ta,pering more rapidly near the 
tip than elsewhere. 

Length of body, 6 5”” ; width of same, 3”‘“’ ; length of cephnlothorax, 
3.5”” ; of abdomen, 3.25”” ; longer diameter of last joint of palpi, 1.4”“’ ; 
length of first. pair of legs, 13.75’11n’ ; its c:oxn, L.-c”“” ; femur, 3.1”‘“; tibia, 
1 mm ; first tarsal joint, consoliclatecl with the tibia, 2.75”” ; the tarsus proper, 
5 m”’ ; length of second pair of legs, 1 I.:‘,‘“” ; its coxa, 1.5”“” ; femur, 2.7”” ; 
tibia, 1”“” ; first t;u*snl joint, ZY”“’ ; tarsus i)roper, 4”“” ; lcug.tl1 of’ thirtl p:Gi 



of legs, 7.25”” ; its cosa, O.i5""‘ ; femur, 2mm ; tibia, 0.8”“’ ; first tarsal joint, 
13”” ; tarsus prol,er, 2.4”“” ; kngth of fourth pair of legs, 9.25”‘” ; its coxa, 
0.i5mm ; femur, 2.75""" : tibia, 1”“” : first tarsal joint, l.i.5’“‘” : tarsus proper, 
3”“. 

Xamed for the American nraclmologist, the late Prof. S. 11. Hentz. 
This species differs from T. g,rul.oti in wanting nn~~ distinct denwkation . 

of the thoracic and cephalic port.ions of the corselet, in the spiny character 
of the femora, and in the longer and more tapering legs. Tt is also smaller. 

Florissant. Seven 8, hTos. 122G, 1447, 3860: 6600, 8533 and 8635, 
8689, 14982. 

4. TETHNEUS PROVECTUS. 

PI. 11, Fig. 2L( P ). 

Four specimens, one of them in duplicate and all of them tolerably 
preserved, represent both sexes of this species. Cephalothorax of female 
(that of the male too vague for determination of form) rounded subquadrate, 

broadest and subangulated behind the middle, the rapidly narrowing front 
almost straight anteriorly, and scarcell- more than one-fourth the width of 
the posterior portion ; cephalic separated from the thoracic portion of the 
corselet by a rectangular incision and by the slightly concave curve of the 
sides of the a.nterior half; the cephalic is also distinctly darker than the 
thoracic region. Nothing can be said of the eyes. The last palpal joint of 

the male is large, rounded quadrate, about twice as long as broad ; the palpi 
of the female are as stout as the base of the front tarsi, hairy, tapering only 
on the apical half of the terminal joint, rather bluntly- pointed, extending 
nearly as far byond the front, as the whole length of the cel~l~alotl~orax. 
Abdomen as dark as the cel~halic portion of the corselet, in the female 
plump, rounded, slightly ovate, considerablj\- larger than the cephalothoras, 

the apes almost angulated ; in the male rounded subfusiform, much longer 
than the cephalothorax, but not greatly broader. Legs very hairy but 
without conspicuous spines, the femora very stout, and at the tip rapid13 
tapering, the rest of the legs diminishing in size less noticeably than in the 

preceding species. 
Length of body, 6.5”“” ; of cepllalothorax, 3”“’ ; of abdomen, 3.5”” ; 

breadth of cephalothoras, LSnl”’ ; of abdomen, 3.1”“’ : extension of palpi 
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beyond front, 2.2”” ; length of first pair of legs, 9.25”” ; its tibia, 3.25”” ; 
tarsi, 2.4""; second pair of legs, smrn ; its tibia, 2.75”” ; tarsi, 2.4”” ; third 

pair of legs, 5.5”“; fourth pair of legs, 7”” ; its tibia, 2.3”” ; tarsi, 2.3”“. 
The measurements are all taken from the female. 

This species is of about the same size as the last, but differs from it in 
its slenderer form, t,he shape of the cephalothorax, slightly slenderer and 
less tapering legs, as well as in the clothing of the same. 

Florissant. One 8, three 9, Nos. 8141, 13519 and 13522, 13524 (q), 
14991 (8). 

EPEIRA Kalckenaer. 

Only a very few species have been described in a fossil state under this 
generic name. Heyden figured a Gea kra,ntzii from the Miocene beds of 
Rott on the Rhine which Thorell coixiders an Epeira and which is about 
the size of E. delita, but whicl~ does not resemble any of our species. Heer 
figures an Epeira molassica from Oeningen, considerably larger than any 
of the Florissant EpeirE, bnt perhaps more nearly resembling E. delita 
than any of the others. Menge names but does not describe an E. eogena 
from amber, three millimeters long, or of about the size of our smallest spe- 
cies; and finally Bertkau has more recently described and figured a second 
species from Rott, unde’r the name of E. trijschelii, which bears no small 
resemblance to our E. meekii, with which also it agrees very well in size. 

Seven species are here described and others indicated, this genus being 
the only one represented on b9t.h continents in Tertiary times which is 
richer in species in America. The genus is found in all parts of the world, 

and its occurrence in such numbers in the Florissant beds is a point of no 
significance beyond the comparison just made with the European Tertiaries. 

(October, 1881.) 

Table of the species of Epeira. 

Cephalic dist.iuctly separated from the tboracic part of the cephalothorax. 
Large species; front of cephalothorar escised in the male . .._.__.._........... ----.- 1. E. meekii. 
Small species; front of cepbalothorw regularly conves in the male ._._ . . __.. ._.. 2. E. abecol~dita. 

Cephalic and thoracic portions of the cephalothoras completely blended. 
Abdomen narroaed in front and behind. 

Abdomeu distiuctlr ovate . . . . . . . . . . . . . . .._. . . . . . . . . . . . .._.............. - . . . _ _ _ .3. E. delitct. 
Front of abdomen quadrate, as broad a8 in the middle _ _ _ _. _ _ _. _ _ _ _ ___ _ . __. _. . .4. E. cinefaaofa. 

Abdomen nearly globnlar. 
Larger species’; abdomen smaller than cephalothornx .-.__...-. .___ . . . . .----. 5. E. uucanalia. 
Smaller species ; abdomen larger than oephalothoras .._. _. . . ..___. ____.. .____. 6. E. emertoni. 
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1. EPEIRA MEEKII. 

Pl. 11, Figs. 2 ( 0 ), l’i ( 8 ). 

. 

Cel~l~alotl~orax of the male la,rge, the thoracic portion nearl- circular, 
scarcely longer than broad, 2nd distinctly separated from the cephalic por- 
tion, which is snbqnadrate, expanding anteriorly? the sides scarcely curved, 
at the extreme front parallel, tile front, deeply and a~~gularly incised, the 
whole about half as large as the thoracic portion. Cephalothorax of female 
lnodemtely large, compact, tile thoracic portion as in the male, bnt onlv a Y 
lit& larger than the square thoracic portion, the lattelu being eqnally broad 
in front and behind, with sca.rcely convex sides and a slightly excised front, 
and sparsely furnished, especially along the frout,, with stiff bristles resem- 
bling those of t,he palpi. The cepllalotlrorax is marked by a rather broad, 
da.rk, median band and two faint,er, dark, extreme lateral bands. Abdomen 

globular, scarcely longer than broad, a litt.le shorter (5) or a little longer 
(2) than the cephalothorax, t,he median portion very broadly marked with 
brown, deepening toward the middle. Some pf the eyes can be seen at the 
edge of the front in the female, showing simply that. they are of the usual 
size and the two outer separated by their own diameter. The palpi of the 

female are tolera.bly stout, stouter than the tarsi, ag long as the cephalotho- 
rax, abruptly terminated, and furnished somewhat abundantly with bristles, 

considerably longer than the width of the palpi; those of the male have the 
apical portion large, hemispherical, and hair-, convexity forward, together 
nearly as large as the cephalic portion of the cephalothorax, and separated 
from that by a pednncle as long as it; from the inner edge of one projects 
a gently subfnsiform, slender, arcuate ribbon, as long as the width of the 
terminal joint and directed forward! with the convexity inward. The tibi= 

are armed above on either side wit,11 a row of distant, bristles, scarcely 
longer than the width of the tibia and farther apart than their length; in 
the female a few scattered bristles also occur on the femora, especially on 
the front pair. The fom.th pair of legs is shorter than the second in the 
male, equal to or scarcely longer than the second in the female; the third 
pair of legs is not perfectly preserved in either of the male specimens, but 
in the femn!ie is half the length of the first. 

Length of body, 8 P’“, 0 S”“; of cephalothoras, s 2.8”“, ? 3.5”‘“; of 
abdomen, 8 4.2”“, 0 4.5”‘” ; width of same, 3 3”“, y 4.2m’” ; length of first 



pair of legs, 8 16.5”“, 0 14”“; tibiq $ 5”‘“, 0 4”” ; tarsi, 8 jtn”‘, 2 5.75”“; 
second pair of legs, Z lri”“, 0 12.75”” ; tibia+ : 3.25”“, 0 2.5”“’ ; tarsi, 8 G”“, 
$2 5.5”“‘; third pair of legs, 0 i”“; tibiae, 9 l.i5""'; tarsi, ? 3”“; fodrth pair 
of legs, z 12”“, 2 13”“; tibia+ 8 3.5”“, 0 3.jmm; tarsi, E; 4.4”“‘, p 5”“‘; length 
of palpi, E l.i5”‘“‘, 7 2.1”“. 

This spec’es is readily distinguished from the others of the genus here 
described by its considerably larger size. It is named after the late Mr. F. 
B. Meek, much of whose paleontological work was done in conjunction 
with Dr. Hayden. It resembles in general appearance as well as in size 
the less me11 preserved E. triischelii Bertkau from Rott on the Rhine, but 

has proportionally longer legs and especially much longer hind legs; the 
disproportion of size between the cephalothorax and abdomen is also greater. 

Florissant. Three specimens; two 8, Nos. 9211, 8221, one 0, No. 3204. 

2. EPEIRA ABSCONDITA. 

PI. 11, Fig. i ( 8 ). 

Xale. -Cel~l~alotl~orax subrotund, the cephalic portion hemispherical, 
almost black, about half the size of the thoracic part and separated from it 
in the lateral outline by a distinct incision; front, broadly and regularly 
rounded ; thoracic portion with xell rounded sides, the middle half very 
much darker thall the rest, forming a broad, median, dark brown band. 

‘Abdomen subrotund, longer than broad, scarcely compressed, of the same 
size as the cel~l~~~lothor;~s, with faint indications of a broad median band, 
deepest in tint. at the extremities of the segments. The eyes can not be 
seen. The palpi are sessile, the terminal joint appearing just beyond the 
front, largt? and globose, perhaps a little broader posteriorly than anteriorly. . 
The legs are stout, especially the femora, not very long, the tibia furnished 

with distant, widely divergent, delicate bristles, considerably longer than 
the width of the t,il)in, situated 011 either side. .They are not completely pre- 
served, but have been worked ollt of the stone since t,he plate was engraved, 

. so that, the!- arc: more pc-lrfect t11:m would there appear. The fourth pair, 
though not colnpletely l)resicrvt~d, is ;rl)l~re~ltly longer tllall tile second, as 
tlie basal joints a.1 (1 loliger. 

Length of hod!-, 1.25111n’ ; of cephalothorax, 2”“” : of’ abdomen, L),25’18U~ ; 
width of same, 1.8”“” ; length of first pair of legs, 11.25”‘“; tibia>? 3”‘” : tarsi, 
~.c;““” ; secoild pair of legs, Y.i:i""" : tiljiz, 2.;)““” ; twsi, 3.4”“” ; tliinl pair of 



legs (broken), 5.5”“’ ; fourth pair of legs (broken), 8”” ; of part previous to 
tibia, 3.2”” ; diameter of palpi, 0.45111’1’. 

This species differs from E. meekii in size, in the shape of the cephalo- 
thorax, the stouter fenlo;*:,, and more sparsely armed tibi;R. 

Florissant. One E, No. 7583. 

3. EPEIRA DELITA. 

Pl. 11: Fig. 6 ( 8 !). 

Cephalothorax rounded obovate, the cephalic and thoracic portions 
completely blended, the sides uniformly rounded, the front very convex, 
with no eyes that can be seen ; neither are the palpi preserved, the part 
figured between the front legs having no relation to the spider ; it is judged 
to be a male from the small size of the abdomen which is ovate, no larger than 

the cephalothorax, largest in front of the middle, but here slightly narrower 
than the cephalothorax, tapering slightly behind, and well rounded at the 
extremity. The legs have very stout femora, those of the front pair taper- 
ing in the midclle, and both femora and tibi,le and even the basal part of the 
tarsi, but especially the tibi;p, armed with very long, very clistant., delicate, 
divergent spinules considerably longer than, sometimes almost twice as long 
as, the wiclth of the tibia; the basal joint of the tibia tapers perceptibly. 

The second pa.ir of legs is represented too long in the plate, though it is 
unusually long, not greatly fallin g behind the first pair and exceeding the 

fourth in length nearly as much as that exceeds the thircl pair. 
Length of body, 4.75”” ; of cephalothorax, 2.25”“’ ; width of same, 2”“; 

length of abdomen. 2.Pm ; of first pair of legs, 11.5”” ; tib&, 3.5”” ; tarsi, 

5 mm ; second pair of legs, 9.8”” ; tibiae:, 3.25”” ; tarsi, 4.2”” ; third pair of 
legs, i.5”” ; tibi;R, 2”” ; tarsi, 2.5,‘” ; fourth pair of legs, 9”” ; tibi=, 2.25”“; 
tarsi, 3.75”“. 

This species agrees well with E. abscondita in size, but is readily dis- 

tinguished both from it and from E. meekii in the uniform character of the 
cephalothorax and the relative length of the legs. 

Florissant. One 3, No. 13523. 

4. EPNRA CINEFACTA. 

Pl. 11, Fig. 16 ( 6 ). 

&We.-Cephalothorax globose, blackish, the dividing line between it 
and the abdomen concealed by the overhanging quaclrnte front of’ the 
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abdomen, and the cephalic and thoracic portions completely blended ; possi- 
bly it is slightly longer tha,n broad. The eyes can not be made out ; the 
terminal joint of the palpi (as preserved, sessile) is moderately large. globular 
or slightly ovate, black, but none of the internal structure can be made out. 
Abdomen subqundrate, tapering very slightly from in front backward, the 
front straight with well rounded lateral angles, the posterior estremity well 
rounded, the whole nearly twice as long as broild, the sides nearly straight. 
Legs closely resembling those of E. delita, the second pair beingunusuall~ 
long, but even more than-in that species exceeding proportionally the extent 
of the fourth pair ; the femora are only moderately stout, and, like the tibiaz, 
though to a less extent, are furnished with delicate spinlJes, less divergent 
but more abundant than usual, exceeding in length the width of the tibiz 

Length of body! 3”” ; width of cephalot,horas, 1”“’ ; length of abdomen, 
2.25”” ; its width anteriorly, 1.65”” ; posteriorly, 1.2”“” ; diameter of last 

palpal joint, 0.3jUm ; length of first pair of legs, 9”1”’ ; t.ibia: 9 9”‘“’ ; tarsi, 9 -* 
4 mm ; second pair of legs, @‘lrn ; tibia+ 2.1”” ; tarsi, 3.5”‘” ; third pair of legs, 
4.85”” ; tibia, 1.3”” ; tarsi, 2.11”‘*’ ; fourth pair of legs, 6.5”” : tibiae, 2”” ; 

tarsi, 2.5”“. 
This sljecies differs from all others of the genus here described in the 

shape of the abdonleu, wllich is elongate, alld the sides of which are not 
rounded but subparallel. In the characteristics of the legs, however, it re- 
sembles tile preceding. A single male, represented by both obverse and 
reverse, is better preserved than the figure ill the plate would indicate, as 
the form of the whole abdome~i c,an be deeill as well as of the last palpal joint. 
The figure morever indiea.t,es tile sllillbe of tile body ;Iltogether t~rongly, as 
the ceyhalothorax shc~uld be smaller aud- the abdomen sl~ould taper con- 
sidernbly behind, a~ the me;lsureuleuts show. 

Florissant. One ‘, NO. X:‘,‘7C; il.lld 8806. 

,?. E:I’EIRA !-I-I.CATALIS. 

,7;lnlc.-Ceyhnlotll(~l.~ls Ilearl>- globular, scarcely longer than broad, the 
cel)halic and tboracic portions cotnl)let.el~ blended, but marked by a large 
semicircular depression iInteriorly, occupvillg a little more than the fronts, 
i. e., encroaching upon the lateral margin, and of a darker brown than the 

thoracic port.ioii. Front solnewllat convex, with insufficient trace of epes. 
Cheliceres stout, as long as the cephalic portion of the corselet, tapering, 
bluntly rounded at the tip. Last joint of pnlpi very large, nearly as large 
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as the cephalic part of the corselet, blackish, globular, its proximal end as 

preserved lying just beyond the tip of the cheliceres, the stalk not pre- 
served. Abdomen lighter colored than the cephalothoras, smaller than it, 
subglobular, a little flattened at base, with a pair of subdorsal series of black 
points in a slightly curving row, its convexity outward; the anal plate 
darker, circular, not half so large as the apical joint of palpi. Legs long, 
of very unequal length, the femur much stouter than the tapering parts 
beyond, furnished rather abundantly with diverging spines nearly to the tip. 

Length of body, 3.5”‘“1 ; of cephalothorax, 1.7”” ; of abdomen, 1.5”“” ; 
of cephalic portion of corselet, O.cjmm; of cheliceres, 0.65”“’ ; brenclth of 
cephalothoras, 1 6”“; of abdomen, 1.6”“; diameter of palpal swelling, 
0.65”” ; length of first pair of legs, 7.2jmm ; femora, Pm j tibiae, Y”“r ; tarsi, 

3.25”” ; second pair of legs, 6”” ; femora, 1.4”” ; t&i=, 2”” ; tarsi, 2.6”” ; 
third pair of legs, 2.9”” ; tarsi, 1.4mm ; fourth pair of legs, 4.7”” ; femora, 

1.65”” ; tibia, 1.25”” ; tarsi, 1.8”“. 

This species resembles E. emertoni in general aspect, but is much larger 
than it, and differs from it in several important points, such as the rotundity 
and especially t.he much greater size of the cephalothorax as compared with 
the abdomen, and the greater stoutness of the femorn. 

Florissant. One 8, No. 5784. 

6. EPEIRA EMERTONI. 

Pl. 11, Figs. 15 (a), 19 (9). 

&Ze.-Cephalothorax dark brown, snbglobose, a lit.tle longer than 
broad, the cephalic only distinguished from the thoracic portion by a slight 
bend in the curved outline ; fr0n.t well rounded with no sign of eyes ; last 
joint of palpi blackish, very large, 3 alobular, more than half a.s large as the 
cephalic portion of the cephalothorax, nearly twice as broad as the length 
of the basal joints, containing a falcate ribbon of slender and uniform width, 
nearly as lor,g as the diameter of the joint, bent a.t its distal edge, bluntly 
pointed at the tip, which is situated near the middle. Abdomen light brown, 
globular, slightly larger than the cephalothorax. Legs moderately long, 
rather sparsely haired, the femora tolerably stout and furnished with clis- 
tant, slender, divergent spinules, hardly so long as the width of the joint, 
and which also appea,r in one or two places only on the tibi,?z. 

Female.-Cephalothorax black, globular, with no sign of distinction 
between the cephalic and thoracic portions ; neither eyes nor palpi are pre- 



served. Abdomen dark brown, espec,ially in a very broad median band 
occupying fully half the width of the dorsal aspect, short ovate, nearly half 

as broad again as the cephalothoras, and ouly about one-third as long again 
as broad. Legs apparently rather short (they are not well preserved and 
mostly bent beneath the body), sparsely haired, with slight trace of spinules. 

Length of body, r 2.25’““‘, 2 3.75”” ; of cephalothorax, E l”“, ? 1.35”“; 
width of same, z U.9”“‘, 2 1.3”‘” ; length of abdomen, 8 1.25”“, c 2.4”“; width 
of same, 8 l”“, s: 1.8”““; diameter of last pnlpal joint, F 0.35”“; length of 
first pair of legs, 8 4.6jmU, 5 3.25”” (plus tarsi) ; tibia, $ 1.5”“, !? 1”” ; 

tarsi, E 1.75”“‘; of second pair of legs, CT 4.2”“, 0 2 6”‘” (plus tarsi); tibiae, 

,: 1.3”“, 0 0.8”“; tarsi, 8 1.7Zmm; of third pair of legs, 2 2”“’ ; of fourth pail 
of legs, z; 3.25”“‘. 

It is possible of course that t.l\is 8 and 0 do not belong together, in 
which case the male as the most perfectly preserved should be considered 
t.he type of the species. It is smaller than a,ny other of the species referred 
here to Epeira, excepting perhaps the one to which uo name is given, and 
it differs from all in the globular or nearly 7 globular form of the cephalo- 

thorax as well as in other characteristics, as will appear on comparing the 
descriptions. The species is named for Mr. J. 1% Emerton, whose papers 
on North American Arachnid= have been of much assistance to the writer. 

Florissant. One 8, dne 0, Nos. 8777, 5117. 
A single specimen, apparently a female, which is also provisionally 

referred to this species, is considerably smaller than the ot,her female and has 
more densely hairy legs (alnlost the only parts preserved), the lengths of 
which are as follows: first l)air, ~~.5”‘” ; second pair, 3.2jwm ; third pair, 
1.7”” ; fourth pair, ~~.2~“‘“. . ’ 

Florissant. One 0 : No. 10998. 

I’:l’EIRA Sl1. 

Pl. 11, Fig. 1. 

A single specimen, figured ill Pl. 11, Fig. 1, is the only representative 

of a species apparentl_\- of Epeira, certainly diatiuct from the others, but too 

1)oorly preserved to indicate more. The outlines of the body are almost 
~~ltogtitll~~~‘obliterated, and it cau ouly be said that it is one of the smallest 

species, being larger ouly thau the smallest specimen referred to E. emer- 
t.oni, but clearly distinct from that in the luucll greater stoutness of the 
femorq which are iudeed unusually robust, and the length of the third pair 



of legs, which appear nearly to equal the fourth. It is impossible to say to 
what sex it belongs. 

Length of first pair of legs, 5.5”” ; of third pair, 7”” ; tibia, 2’“” ; tarsi, 
2.5”” ; of femora and tibia of fourth pair, 4”“‘; width of its femora, 0.7”“; 
length of its tibia, Y’lrn. 

Florissant. No. 92%. 
EPEIRA sp. 

Several specimens represent legs of the same or allied species of spider 
of about the size of Epeira riparia Hent,z : the femora and tibia and the 
sides of t.he tarsi are abundantly supplied with longitudinal rows of fine, 
long, black spines, the claw double. Another preserves the spines alone 
of the same sort of leg. 

Length of femora, 7”‘” ; of tibiq 7.75”” ; of tarsi, S.%‘““’ * ) of claw, 
0.3”” ; of spines, 0.75”“. 

Green River, Wyoming. Nos. 3, 4”, 36, 4199, 4200. 

EPEIRA sp. 

Still another, from the same locality as the last, shows the hairy, sub- 
fusiform, ovate body of a spider apparently a little smaller than the above. 

Length of abdomen, 4.5”” ; breadth of same, 1.8”“. 
Green River, Wyoming. No. 63. 

NEPHILA Leach. 

This interesting tropical genus has never before been found fossil, and 
although the species here described differs considerably from any with 
which I have been able to compare it, it is interesting to see some special 
p’oints of comparison with a common species of our Southern States, as will 
be noticed furt,her 611. Its presence at Florissant decidedly indicates a . 
warmer climate than the present, though not necessarily one much warmel 

NEPHILA PENXATIPES. 

Pl. 11, Fig. 13. 

,Ve~hiZape)olatil,cs Scndder, Zittd, Hnndb. (1. Palzont., I, ii, 744: Fig. 9% (1885). 

Cephalic portion of corselet square, with rounded angles, the front 
margin slightly excised in the middle ; two eyes only can be made out, 
situated posterior to the front margin by nearly their own diameter, of 
moderate size, less than one-fourth the width of the terminal joint of the 
palpus, and placed rather nearer the middle line than the outer edge of the 
body. Palpi stout, not very long, bluntly rounded at tip and extending in 

‘ 
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front of the body by a little more than half the width of the front of the 
corselet. (These organs are incorrectly given in the plate, which was 
drawn before the specimen had been properI?- prepared.) 

The first pair of legs are the longest,, the third the shortest, and the 
second and fourth of equal length, moderat+y slender, the first and fourth, 
and to a. less degree the second, furnished at the extremity of the tibiaz with 
a brush of coarse divergent hairs, giving this portion of the leg the appear- 
ance of being about half as broad again as it should be ; all the joints of 
the legs can not be made out, but, to judge by analogy, the brush would 
appear to occupy about half (the distal half) of the tibia; there appears to 
be no such brush on the third pair of legs, nor any marked increase of hairi- 
ness or stouttiess of the hairs at the tips of the femora. The legs have also 
been worked out of the stone since the pla.te was drawn, so that they are 
nearly complete, with the exception of the appendages. With this omis- 
sion the tarsi compose scarcely less than two-fifths of the whole leg. 

. 

The thoracic portion of the cephalothorax is subglobular, a little 
broader than the corseiet and just equaling the width of the’ abdomen at 
its greatest at tile end of the basal third; the abdomen is ohlong ovate, 
about two and a Iliilf times longer than broad, with well rounded apex. 

. 
Length of lbod~-, 14’“‘“; of abdomen, 8.5”“; width, 3.7”“; length of 

palpi beyond the front of body, Pm; length of first pair of legs, 26”“; first 
tarsal joint, 82.5”“” : second joint, 225”“; of hair-tuft, 3.5-3.75”“; second 
pair of legs, 23”“” : first tarsal joint, 7.35”‘I”; second joint, 2.25”“; of hair- 
tuft, ..CPN; third l)air of legs, 13.~“; first t,arsal joint, 4.jmm; second joint, 

l*5m”’ ; fourth pair of legs, 23’““‘; first tarsal joint, 7”“; second joint, Pm ; 
of hair-tuft, 4.jmm; diameter of e!res, 0.12”‘“. . 

The general resemblance of this spider to Nephila plumipes Koch of 
our southern Atlillltic sea-board, filmiliar to us by t.he researches of Wilder, 
will strike every America11 nat,uralist at a, glance. It is, however, a much 
smaller species, if the fossil be fully grown, and differs from it in some 
striking point,s, ver- l)~*~)bi\bl~ of generic importance, The eyes differ con. 
siderably, although the l)osition of only two of those of the fossil species 
is known; the coraelct is squarer in the fossil, and per contra the abdomen 
is oval and not quadrate; while the tarsi are unusually long in proport.ion 
to the whole leg; the tufts of hairs occur only on the extremity of the tibiz 
Nephila is essentially a tropical genus. 

Florissant. One 0, No. 11651. 
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NEUROPTERA IAnne. 

Using this term in its large sense, as. for convenience, we have done 

here, there is no group of fossil insects more intersstiug. 111 no other, 
unless it be the cockroaches among Orthoptera, do we find a considerable 
representation in all the rocks wllicll have yielded fossil remains Still the 
t.ime has, perhaps, not yet come for a careful llistorical survey of the group, 
since we are annually receiving large additions to our knowledge of the 
extinct types, ancl it considerable number of t,hose known have been insnffi- 
ciently studied. Such a study, too, belongs essentially to the student of 
the older types, ancl would be less appropriate here, for it may certainly be 
stated with confidence t,hat the types of existing Neuroptera were thor.- 
oughly established at the beginning of the Tertiaries. With a single escep- 
tion, Ballostoma., no large group existed then and has since expired, nor is 
there a single existing type of any prominence which has not been found in 
the Tertiaries, unless we look upon the aberrant ancl until lately harclly 
known Scolopendrella as belonging here. Yet a large proportion of the 
genera of Tertiary Neuroptera are extinct ; that is, differentiation has gone 
on with the lapse of time, until the original characteristic features of an 
early group have been lost and new ones taken their place, ancl no species 
referred to in the following pages exist‘s at the present time. The differ- 
ences between the Tertiary and existing forms are never very great, usually 
rather small, but they are constant and everywhere found. 

The number of known Tertiary Neuroptera is considerable. For the 
sake of graphic comparison I have presentecl the facts as far as possible in 
the following table, where, in the European columns, the numbers at the 
right are the real total, the others representing those known froul the rocks 
alone (excluding t,he amber) for the sake of comparing more fairly the yield 
of the European and American rocks. The numbers on t.he Bmerican side 
represent with a single exception (Phryganea hyperborea from Greenland) 
the result of my own stuclies only, and therefore the numerical estimate is 
presumably more correct than in the European; in the latter I have 
endeavored to give a fair statement of the numbers, including a considera- 
ble proportion of mere indications, the value of which had to be weighed, 
sometimes in a somewhat summary manner. 
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Tabular statement of the kftown species of Twtiary Xe-uroptera. 

!  i Ellropeall. EWOpFXUi. 

/ Ameri- -_.-~-- -~ --- Amerie ~. --__ 

cau. EWl. IUCl. 
can. Esel. : Incl. 

amber. amber. 11 amber. amber. 

Hallostoma... ._____.._____..__._.. - _..-___ --- 1 ___ .__._ j . . . .._... .-_..--. j . . ..-.-.. ..---.. 

Lepismaticlz (Cinurs) . . .__. -_ .__._. ..___. _---. 1 0 : 1,5’ !;_ ._._...: ._..-... I- .*-.-. 

Poduridz (Collembola) . .____. . __ __. .____. ___.’ 0 0 10 .__.__ _.I.__ _.--. I ._ _-___ 

Thysanura .____. _ .___._ _ ______ ____ __________ _ __..) .__._... __......’ ._.. __.. 2 0 I ee 

Termitina .____....___.____.._---...---..---...---, ___.__. _ -_-__...(.- -.-_..,’ G 10 j 16 

Embidina .____._..__..____.._---..--..-.----...-. . . ..__.. .--_-._.i._---...; b 0 j 1 

Psocina . ..__..___-....--..--_. _ ____-.. __ __.. __-.. .__.__ _.I..... _ -.,. _ . ..-.. 0 I 13 

Perlina . ..e......- * . .._---.--_....__-...__-..----. ‘._ ..-... I__ __.. __; . . . . __a 1 / 11 

Ephemerina ___.__.__..____.._...----..____._____. .___ ___. . ___..! ._..... 

Agrionidae _____. __ _ __. _ _ _ _ _ _ _ __ __. ___. . . . . ’ 8 91 10 

Calopterygida:. _ _ _ _ _ . ._ __. __ _ __. . _ .._. . . . . 0 1’ 2 

Agriouina ______ .____. ._____ ._._ __ .__. -... . . . 8 10 12 

Gomphidie . . . _. . _ _ _ . . . . ._.. .__. _. ._ ._. .-. 0 3’ 5 

Bxhnidie . . . . .._.__........._-..-...- _-_- 2 3 6 

ZEschnina .__......___...._... .___-..____._ __. 2 / 7 IO 

Cordulidze .._. ._.. .____. __ .____. ._.. _. _ __. 0 j 2 2 

Libellulidze . _. _ _____. ._ _ __. _ _ _. . _ _ ___ ___ 1 1 15 15 

Libellulina . . . . _ _ _ __. _ . _ _ __. ._ _ __ _ . _ _ _ _. . . - -. . 1 *11 11 

Oilolleta _--_- _ ----__.--.._.-_.-.__----.---..--.. ’ _-_-. . . .-.-.... .----. - 

Sialidae. ._____ ___. .__- .____. .__._. ____ _... 0 I 1 2 

Raphidiitlrs .____. _____. __.. . . . . . ..__. . . . . 0 1 

Sialina _ _ _ _ . _ . ._ _ _ _. _ . . . _ _ _. . _ _ _ _ . . . _ . _. . _ _ _. 

4 / 

4i 1 3 

Hemerobidz __.. ___. ____ .____. . . _ __. ..---. , 2; 11 8 

Chrysopids _ _ _ _ _ . _ _ _ _. _ _ _ . . . _. __ _. . . _ _ . . 41 01 0 

Hemerobiua . . . . .____. ___. .___.. _.._ .___ ..____ 1 6 1 j 8 

Ascalaphina .___.. . ..__. .____. .__... .___.. __.. 0 i 2 / :! 
8 

Myrmeleontina . . . . _ _. ._. __. . .._.. . . _ __. . . . . - ’ 0 l/ 1 

Coniopterygida? ..____ __.. . . . . ..__ __.. .__. __._, 0 0 I 1 

Pauorpida _..._..__..._._ _ __.. _ __....___._- _.; f 1 4 

Planipennia .____.___. .____. ___. ._____ _ ._____.__. !  ___ ___. ._._ ___. _.__. _.. 

Hydroptilidz __ _ _ _. ______ _____. ._ ____ _... 0 0 2 

Rhyacophilid:e ._ ____ __ _ __ _ __. _____. _____. 0 0 2 

Hydropsychidw .___ _ __.. ..__ .__. .___. _.. . li O 
16 

Leptoceridae __. _. ____ ___ _ .__ . . . _ _ _ _. . ___. / 2 0 .5 

Saricostomids . . . . ..__ .._. . . . . _. __ __.. __.. 1 0 0 4 

Limnophilidx _ _ _ _ ._. _ ___. _.__ _.._ ____ ____ / t 2 t 2 ;i 

Phr,rganid=-... ._.__.__._ ________ __.._.__ 4 16 P 

/’ 
..---.../...-.... I . ..--.. 

12 ; G! 19 
I .__. . .._ .--- .__.! ..-v*w. 

_ ___.--_ / ._._-..., . ..-.e. 
, 

. .._.-__ I 
i----- 

. . _ - _ _ . 

._... _. I___ . . . . . . ..___.. 

_... ___.I ___.....: ..____. 

6; 11 7 

. . . . . . . . . . . ..--. ’ . _--__. j 

.____ . . . * ___. _./. .____. 

. .._ . . . . i ._---. j . . _ _ - . . 

Trichopt,era .m-v-..me-e.. _---_ ..___..-__..._-. s-m.!___._- ..,.. . ..___ i._..._.. 25 / 7 40 
_~~~._~~~ :- -- 

Total ._.,...._.__.._____...-----.- _ .._.. / .__.___ ’ ._.____ _! .__.. _. GJ 59 154 

--- ~~. 

Grand total, f37. 
- This number ie largely made up of Ian-e. which may be the &mm as ~came of the images. 
t Including larval oases. 
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This table brings to light some curious discordances when the species 
from the American and European rocks are compared. This indeed is 
marked in every instance where the numbers are considerable on either side, 
excepting in the Termitina, where we have six American to ten European 
species. Europe shows a decided superiority in the Odonata, where thirty- 
four species are offset bp only eleven species in America; and it is uot 
:I little curious (though not unespected, considering the nat.ure of the 
deposit) that it is here only that the amber fauna adds scarcely at all to the 

European preponderance. The American Thysanura find no counterpart 
1 in the Enropean rocks, though the amber fauna c0unt.s no less than twenty- 

eight species, while the American representatives of the Ephemerina (six 
species), the Planipennia (twelve species), and the Trichoptera (twenty-fi\-e 
species) far outweigh the European examples, Ephemerina (one species), 
Planipennia (sis species), Trichoptera (seven species). This American 
preponderance is in every instance counterbalanced when the total Tertiaq 
yield of Europe is brought to view, the Ephemerina showing seven species, 
the Planipennia nineteen species, and the Trichoptera forty species. 

If the smaller groups are considered, there are some closer correspond- 
ences, as when we find eight species of American Agrionina to ten in the Euro- 
pean rocks, two American to one European Hemerobidae and Panorpida, two 
American to two European Limnophilidze, and four American to five Euro- 
pean Phryganidz. The discrepancies, however, are not less marked, for 
we find of groups unrepresented in European rocks four species each of 
Rnpllidiid,?: and Chrysopida+ seventeen of Hydropsychidze, and two of 
Leptoceridaz! in American strata, which in the first two instances are hardly 
or not at all represented in amber. On the other hand, the European 
rocks show species of Calopterygid= (one), Gomphide (three), CordulidtR 
(two), SialidE (one), A- 1 pl sea a lina (two), and Myrmeleonticlze (one), where 

the American rocks are wholly destitute. On the whole, the European 
rocks, as compared with the American, are rich in Oclonata and poor in 
Epliemerina, Pl anipennia, and Trichoptera. While, if the entire Tertiary 
y’ield of Europe is considered, America nowhere shows a considerable pre- 
ponclernnce of forms excepting in the small plnnipenninn groups of Raphi- 
diidz and Chrysopide, while Enrope has a very striking preponderance in 
Th~xanura, Psocina, Perlinn, aschnina,, Libellulina, and Hemerobidz, 
having in none of these cases less than four times as many species as 
America. (February, 1884.) 
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Order THYSANURA Latreille. 

All we have hitherto known of fossil Thysanura has been derived from 
inclusions in amber,l of which a.bout eighteen species of six or seven genera 
of Lepismatidz and ten species of four genera. of Poduridz are known ; 

among them are some very remarkable forms. Florissant has yielded two 
species of this group, the first that. have been found in rock deposits, and 

one of them in considerable numbers, representing a species of exceptional 
interest. 

Suborder BALLOSTOMA Schdder. 

For characters see under the single species, at, the end. 

PLANOCEPEIALUS &udder. 

PLANOCEPHALUS ASELLOIDES. 

(See fignrw in text below.) 

Planoccphahts USSzzOiae8 Scudd., Mem. h’at. Aced. Sciences, III, 85-90 Figs. (18%) ; iu Zittel, Handb. 
Pakeont., I, ii, 77’2, Fig. 972 (1%) ; Berth., Sitznngsb. niederrb. Geeellsch. Xatur. n. Heilk., 
l&5, 298 (18%). 

Among the remains of animals in my hands found in the ancient, lake 
basin of Florissant, are about forty specimens of an onisciform arthropod, 
about a centimeter in length, whose affinities have proved very perplexing. I 
This does not result from poorness of preservation, for among the numerous 
specimens apparently all the prominent external features are found com- 
pletely preserved, and even the course of some of the internal organs may 
occasionally be traced ; but it presents such anomalies of structure that we 
are at, a loss where to look for its nearest kin. 

It appears to be an aquatic animal. Its body consists of three large 
subequal thoracic joints, and an abdomen about half as large aga.in as any 
one of them, with occasional indications of a feeble division into four seg- 
ments. These are the only jointed divisions that can be found in the body, 
there being no distinct head. The’ thoracic segments are so considered 
because each bears a pair of legs, which occur nowhere else. Their dorsal 
plates xre large, flat longitudinally, and arched tra,t&-ersely, smooth, and 
deepl- and narrowly notched in the middle of the front margin. The first 
plate, in which the median notch is more conspicuous and open than in the 

1 Since this 1~8s writ.ten Brongniart han described a species from the Carboniferons deposits of 
(‘ommentry. France. 
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others, also narrows and becomes more arched in front,, so as to form a sort 
of hood. The legs are very broad and compressed, altd adapted to swim- 
ming, which was apparently their use, as there would be no need of such 
compression to crawl into chinks when the body is so much arched. The) 
consist of a femur, tibia, and two tarsal joints, terminated by x single carved 
claw. The femur is very large, subovate, inserted (presunlably by a coxa) 
in large cavities, those of opposite sides separated by their own width, and 
situated a little behind the middle of each segment. The tibia is also ver: 
large and subovate, but more elongated and squarer at the ends, being 
about twice as long as broad, and fringed on the anterior edge by a row of 
delicate hairs as long as the width of the joint. Of the two tarsal joints, the 

Fig. 3. 

Fig. 2. 

Fig. 1, dorsal view ; Fig. 2. lateral riew : F+ . ‘(7 3. tran~~f3r.w sectional riew of Plaoo. 
cephalua aaelloides from the Oligocene of Flonsaant, Colorado, restored, and magnified 
about six diameters. 

Fig. I. 

basal is a little the larger, being both longer and stouter. Each is armed 
at the tip internally with a tolerably stout spine of moderate length, and 
together they are a little longer than the tibia, much slenderer, and quad- 
rate in form. The terminal claw is about half as long as the terminal joint. 

The hind legs are somewhat stouter and the middle pair a little shorter 
than the others ; but otherwise they closely resemble each other. 

The different segment,s of the’ thokax, as stated, are protected above by 
the development of distinct chitinous plates, the lower edges of which are 
clearly marked, and extend downward to the concealment, on a side view, 
of the lower part of the body. The abdomen, however, seems to have 
no such specialization of the integument of the upper surface. It is stout, 

apparently well rounded transversely, and tapers to a produced but blunt 
tip, which is armed with a pair of slightly recurved stout claws, two or 



three times as long as the leg-claws, arranged as if to drag the body bnck- 

\VM.l. The abdomen is faintly divided into four segments, often entirely 

obscured. Of these the terminal ns11ally appears shorter than the others, 
which are subequal. 

‘I’llese divisions of the body are all that appear to have belonged to the 

animal; nn~l it is the most remarkable fact in its organization that it cer- 
tainly had uo distinct chitinous head. This is the more surprising frotn the 

clearness with which the thoracic segments are marked. All that one can 
find preserved is what appears to be a ring of buccal plates terminating 
anteriorly the alimentary canai, and wllich was evidently capable of being 
thrust forward a long clistance beyond the body. If it were not,for the 
unusual preservation of the alimentary canal we shoulcl be forced to con- 
sider the head as lost from all the specimens, notwithstanding the nea.rly 

perfect preservation of the other parts; but in several specimens the ali- 
mentary tube can be traced with ease half tSh,ongh the bocly, terminating 
in front in these more or less clearly preserved chitinous plates, arranged to 
fortn a circle a little smaller than the coxal cavities. What is most remdc- 
able is the extension of this alimentary tube and accompanying buccnl plates 
like a proboscis far beyond the limits of the body; sometimes forwarcl 
(apparently through the anterior notch) to a distance in front of the first 
segment equal to half the length of the latter; more often directed down- 
ward as well as outward, perhaps between the front legs, ancl occasionally 
extending beyond the body to nearly or quite the eutiye Ze~~~th of the sme. 

It seems to leave its direct course within the body at about the middle of 
the first thoracic segment, directly in front of which position the buccal 
plates appear in one or two specimens, apparently in the position of repose. 
The various positions in which these buccal plates are founcl outside the 
body, both when their connection with the tube is traceable and when it is 
obscure or fails, shows how perfectly movable a proboscis the creature pos- 
sessed. The external parts of the head, then, may be said to have been 
probably composed entirely of a flexible, extensible menfbrane capable of 

protrusion ad a fleshy proboscis, separated by no line of demarkntion from 
the first t,horacic segment, and bearing as appellclages only a series of buccal 
plates for mouth-parts, and beyoncl this nothing-neither cranium, eyes, 
antenrq nor palpi. In the absence of eyes, one would nntmxlly look fol 
the development of tactile organs of some sort; but nothing of the killtl is 
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discoverable on the most careful special search, unless such an office may 

be performed by- long clelicate hairs which seem, in some few instances, to 
be scattered distantl:- over the projected month-tube. 

A special study of the buccal plates in the twenty-four or twenty-five 
specimens which best show theni gives no very satisfactory explanation of 
their form and relations. They hare been said to form a ring, because in a 
considerable nrrmher they are so arranged ; but it may be doubted whether 
this appearance is not due to the flakin, (p of the chitinons parts. Like the 
lips of the notches of the t horacic segments, the buccal apparatus was evi- 
dently more dense and thicker than other tegnmentary parts, for these are 
darker colored than the other parts and often carbonaceous. In this con- 
dition the central portions seem liable to flake away and leave the thinnet 
edges with raggecl fragments of the carbonaceous inner portions attached, 
thus frequentll- forming a sort of irregular ring of dark &tine. On the 
other hand, it is just as common for fragments to become chipped out from 
the edges, or for rounded bits to fall out here and there, producing thereb! 
an almost endless variety of present appearances. Among t,hese it is diffi- 
cult to trace the clew to the original arrangement and form of the plates. 
One might anticipate that these would have occurred around the central 
orifice of a proboscis ; and if anything of this sort was present it would 
appear the most probable (though extremely doubtful) that there were four 
subtriangular plates of pretty large size, the lateral the larger, nearly meet- 
ing bv their tips at the center. Y From specimens, however, which are least 
broken, it would seem quite as probable that the apparatus consisted of two 
attingent or overlappin g circular plates, placed transversely, densest cen- 
trally, which by their consolidation form an oval rounded mass. How 
such a pair of plates, or’compound plates, could have subserved any pnr- 
pose in t.he procuring of food I can not understand, but that such is their 
not unfrequent appearance, espec*inllJ- when seen through and protected by 
the thorncic shield of t,he first segment, is nevertheless the fact. It is to be 
hoped that other specimens map set this matter at rest. Those at hand allow 
no more definite statement than has been made. About three-fourths of 
the specimens of this species show the buccal plates more or less distinct,ly. 
In aI1 but three they lie outside the body, usually at a distance from it of 
about half the length of the first thorncic segment. In a fourth specimen 
they lie half protruding at the front edge of the body. 

VOL XIII-‘i 
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These buccal plates, as already stated, are the only hard parts of the 
head, and the only appendages. Indeed, the only claim this portion of the 

body has to be called the head at all is that it is certainly the anterior ex- 
tremity of the digestive canal. On account of this peculiarity of the organi- 
zation of the head, the creature, which is certainly widely different from 
anything known, may be called Planocephalus (~Aarv&a, X&F&$), and on 
account of its onisciform body, Planocephalus aselloides. 

The first impression the sight of this strange headless creature conveys 
is that of an isopod crustacean. But the limited number of legs at once puts 

its reference to the Crustacea out of question, since no abdominal legs at 
all are present. Even in the parasitic Crustacea, where some of the legs 
are aborted, the same is the case with the segments t,hemselves and with the 
joints of the legs which remain. The clear distinct.ion which obtains between 
the thoracic and abdominal regions, and the limitation of the jointed legs to 
a single pair on each thoracic segment seems to lead one strongly to the 
conviction that these important elements of its construction place it among 
insects. The structure of the legs and the small tapering abdomen furnished 
with small anal appendages tend to the same conclusion. 

Where among insec.ts it should be placed is more questionable. Think- 

ing it possibly a larval form, careful search has been made among all the 
groups into which it could by any possibilit,y be presumed to fall, viz, among 
the Nenroptera and Coleoptera, but not,hing in the slightest degree seeming 
to be related to it could be found, and its conspicuous size rendered it the 
less probable that a kindred form would be overlooked On account, how- 

ever, of its apterous character, and the discovery in recent years of certain 
curious types of animals (all of them, however, very minute), whose affini- 
ties have provoked more than usual discussion, my a,ttention was early 
drawn toward certain resemblances which Planocephalus bears to the Psu- 
ropida among JITriapods and to the Thysanura, and here, if anywhere, its 
affinities seem likely to be found. 

Its passing resemblance to the obtect,ed forms of Pauropoda whicll 

Ryder has pnblished under the name of EUr-l)‘1L7ro!~odid~ is certainly yer) 
considerable, especially when it is remembered that the -077ng of Panropoda 
bear only- three pairs of legs. The position of the more mobile part of the 
head of I2urp~7ropns 1)eneath the cephalic shield is the same that the head 
of Planocephalus bears to the first thoracic shield ; and the mouth parts in 
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both are confined to a somewhat similar circular area; there are no eyes in 
either, and the legs terminate in a single curved claw. 

On the other hand, not only are antenll:E of a highly organized character 
developed in Pauropoda, but the upper portion of the head carries a cephalic 
shield as large and conspicuous as the others ; two pairs of legs are de- 

veloped in the adult on every or nearly every segment of the body, and 
always on the abdominal to the same extent as on the thomcic segments, no 
abdomen being distinct from a thorns as in Pl~~nocel>l~i~l~~s, hut all the joints 
of the body enrirely similar ; the legs of the Pauropoda are formed on the 
myriapodal type, consisting Of cylindricai undifferentiated joints, while those 
of Planocephalus are hesapodal in character, having a clearly defined femur 
and tibia, and a two-jointed tarsus conspicuously smaller and shorter than 
the preceding joints, of different form and npically spined. 

The’closer, therefore, me compare these two types the less important 
seem the points of resemblance nncl the more important the points of diverg- 
ence between them ; for in the clear distinction of the thorax and abdomen, 
the absence of abdominal legs, and the structure of the legs themselves- 
fundamental features of its organization- Planocephalus clearly belongs to 
the true hexapod type of insects. 

Its probable reference to the Thysanura may be defended on both 
negative and posit.ive grounds. There is no other group of hexapods to 

which it could be considered as more likely to belong, and there are some 
special thysanuran features in its structure, anomalous as it is. Since 
Packard has shown the reasonableness of placing the Symphyla (~Scolo- 
pcxdrella) of Ryder in the Thysanura, with the Collembola and Cinura as 
coordinate groups, the range of the Thysanura has been extended, and as 
a group of equivalent taxonomic value to the larger divisions of winged 
insects it has seemed itself to gain a better ratio vivendi. It is not necessary, 
therefore, in considering the relations of Planocephalus to Thysanura as a 
whole, to limit onrselves to points of comparison which it may have to one 
or another of its subordinate groups, but consider any points of resemblance 
we may find to any of t,liese groups indifferently. The thoracic segments 
remind us not a little of some Cinura, while the abdomen as a whole recalls 
many of the Collembola, its approximated pair of specialized anal append- 
ages being also like the variously developed organs of all Thysnnura, and 
unlike anything we can recall in any myriapod. The legs, in the develop- 
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merit of the basal joints and in the smaller double-jointed tarsus, are closely 
related to those of some Cinura-built indeed upon tlte si1111e general pattern, 
excepting that ilk Pla~locephalus they are specially developed for swiu~lning. 
In the claw of our fossil genus we have something decidedly. tllysannrifoy~n. 
We ha\-e heret,ofoye slacken of the two tarsill joints as each armed ap;ca])y 
with an interior spine, but that of the final joiut arises from the base of t]le 
curving claw, and takes on more or less its direction, though 0111~ half as 
long as it, causing it to I*esernble very closely the snlaller digit of the clam7 
of both Collenlbola mid Cinura, which is always inferior to the larger, alld 
not infrequently, as in Lepidocyrtus, etc., straight iustead of curved 

Of course, the rudiulentnry character of the head and the entire obliter- 

ation of the cephalic plates render our fossil very distinct from any lwow~ 
type of Tilysanura. But. tliese features separate it quite as widely from auk* 
other group that may be suggested for it, and, tal&g iuto account the con- 
siderable developmmt of the tlroracic portions, we must look upon Plallo- 
cephalus as in some sense a lowly- form, descended from a type in which 
the head was developed at least, to some extent, and this renders it more 
probable that we hare here found its prol)er place. Moreover when we es- 
amine the mouth-parts of Podura, we find them partially withdrawn within 
t,he head, reduced in esternal presentation to a small circle at the end of a 
conical protrusion of the under s4e of tile head. Take awn? the cephnlic 
plates, withdraw the mouth-parts to the same protection of the first thoracic 
segment which they now enjoy under the cephnlic dome, imagine fnr- 
ther that the month-parts could be protruded to their original position when 
covered by a cephalic shield, and we have about the same condition of 
things we find iu Planocephalus ; indeed tile extensibility of the mouth- 
parts beyond the tholncic shield seem quite what one might expect after 
the loss of the hard parts of the head ; and t.he nm~tikparts of Planocepha- 
lus bear much the same relative position to the first thoracic shield which 
those of Podura bear to the cephalic shield. , 

Assuuklg, then, that. Planoceplmlus i . ?r ;I tr:ie hesapod, its geilelwl rela- 
tions are certainly with the Thysanura rather than with any other groul) : 
while the charact.er of the legs, the half developed double claw, and the 
anal appendages specialized to peculiw use aw clli~racters which are posi- 
tively thysanuran. Add to this that. we find ill Poclura something in a 
remote degree analogous to the estrnordinary month-parts of Planocephalus, 



which we should in vain seek elsewhere, and the pmhabilitv that we find 
here its nearest allies is rendered very strong, ant1 the more so from the 

dirersitv of form and t\-pe in this group since the addition to it of Scolo- . 
pendrella. The discovery of a, diophore or something homologous to it 
would, we conceive, be decisive on the point ; but the lateral preservation 
of nenrl$ all the specimens of this fossil, and the obscurity of the base of 
the abdomen in nearly all, not onl:- forbid its determination in those yet 
found, but render it doubtful if it will ever be discover.xl. 

The position of this group among the Thysnnura must be an independ- 
ent one between the Cinura and the Syrnphyla and of an equivalent value 

to them. Fur such n group the name of hLLOsT3Mh is proposed, in reference 
to the remarkable power possessed of thrusting forward the gullet and mouth- 
parts. It would be characterized b>- the peculiarity named, by the lack of 
any chitinons frame-work of the head, the equal development of three 
thoracic segments developed dorsally as shields, and all separated from a 
cylindrical abdomen, which is armed at tip.with a pair of hooks for crawl- 
ing ; legs largely developed and with expanded and flattened fcmora and 

tibia, the tarsi two-jointed. The princi 21 pL points toward which attention 
should be directed for the m&e perfect elucidation of its structure are the 
buccal plates and a possible collophore. 

Bertkau compares Planocephalus with an insect from the brown coal 
of Rott, Rhenish Prussia, described by Heyden as a mite under the name 
Limnochares antiyuus. This Bertkau regards as a larval Galgulid, one of 
the Hemiptera, and he believes Planocephalus something similar; but he 
does not seem to me to justify this latter view, and the abundance of Pla- 
nocephalus with the absence of mature Galgulid~ at Florissant seem an 
obstacle not easily thrown aside. 

Ordinary length when extended, 7-8”” ; breadth, 2.5-3”” ; diameter, 
of mouth-parts, 0.Y”‘. 

Florissant. Sixty-si,u specimens, of which the best are Nos. 302, 574, 
3508, 5229, 6933, 7907, 9782, 9896, lO%l, 12807. 
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Suborder CINURA Packard. 

Family LEPISMATIDE Burmeister. 

This group has heretofore been found fossil only in amber, where 

eighteen species of six or seven genera are known ; but a single species has 
been found in the shales of Florissant, Colorado. 

LEPISJIA Linne’. 

The species provisionally placed here seems to differ decidedly from 
known types in the structural characters of the legs, but the single speci- 
men preserved being very imperfect, it is not at present generical1.v distin- 
guished. In the equality of the caudal seta! it is nearest Lepisma, but the 

legs are very different. The femora resemble closely the broad coxm of 
some species of Lepisma, and would have been taken as comae but for the 
slender, elongated joint which follows ; one of the legs, too, more perfectly 
preserved than the others, shows the short tarsus following the tibia+ and 
leaves no room for doubt that the broadly expanded ovate disks on either 
side of the body represent the femora, to which succeed a slender, rod-like 
tibia of equal length and of uniform slenderness. The abdomen consists of 
ten joints, tapering very gently, but at the estremit,y more rapidly. 

Two amber species were referred to this genus by Koch and Berendt, 
one of which was thought to be almost identical with Lepisma saccharina, 
but Menge pointed out that, notwithstanding the resemblance between the 
two, they differ at almost every point. The group is cosmopolitan. 

LEPISMA PLATTSIERA. 

Pl. 12, Fig. 18. 

A single specimen in which the head, if pr.eserred, is separated from 

the body, and the greater part of the thorax is lost, but the whole of the 
abdomen with the caudal set%, some of the lateral bristles, and most, of the 
legs are fairly preserved ; t,he latter do not appear in the figure. The 
abdomen ia slender and only slightly tapering, excepting on the last three 

segments, which narrow more rapidly, so that t,he tip of the abdomen is 
about half as broad as its base. The legs are very remarkable for the size 

and great expansion of the femora aud the contrasted linear tibitt: ; the 
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femora are ovate flattened disks, distally subacuminate, more than twice as 
long as broad, as long as (fore and middle femora), or even longer than 
(hind femora), t.he width of the base of the abdomen ; the tibiw are as long 
as the femors and scarcely stouter than the caudal set=, while the tarsi are 
scarcely if any slenderer than the tibia and less than half their length ; a 
few lateral bristles nearly as long as the width of the abdomen can be seen, 
indicating that one such projected from either side of each abdominnl seg- 

ment, that borne by the last segment being somewhat longer than the 
others. The caudal set* are of nearly equal length, the central slightly 
longer than the lateral which divaricate gently, and are nearly if not quite 
as long as the body. Nothing can be made of the detaclled head extremity 
more than its slenderness, it being about half the width of the base of the 
abdomen. Probably the body was fusiform in outline, slender, tapering 
from the middle of the thorax more rapidly forward than backward. The 
last abdominal segment is somew hat abruptly truncate. 

Length of abdomen, 5.5”” ; breadth at base, %?Ill”’ ; at tip, 0.8”” ; proba- 
ble length of fore and middle femora, 2”” ; their breadth, 08” ; probable 
length of hind femora, 3”“; their breadth, 0.9”“; length of tibia, 1.75’““; 
of tarsi, 0.75”” (p el Ia 4 p s incomplete) ; length of outer caudal set=, 8”“; 
of middle caudal seta, 5.5”“. 

. Florissant. One specimen, No. 1693. 

Family TERMITINA Stephens. 

It has generally been supposed that the white ants were present and 
tolerably well represented in paleozoic rocks, but most of the species which 
have been referred to this family have been shown by recent researches to 
belong to the Protophasmida, and the others to various neuropteroid Pal=- 
odictyoptera. Bt least half a dozen species are known from the mesozoic 

rocks, however, most of them coming from the Lias of England, Germany, 
and Switzerland, the most common type bein, 0 the extinct genus Clathro- 

termes Heer, peculiar for its numerous, transverse, gently oblique cross- 

veins in the costal field and for the dark, quadrate spots which usually ac- 
company these and other cross-veins. If we are to follow E. Geinitz, the 
species must have been esceedingly variable. Two white ants also occur 
in the oolite of Bavaria, which Hagen refers to Termes proper. (18S5.) 
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The family of ‘l‘ermitina is represented in the Tertiaries of Europe by 
twenty-nine nominal sljecies. Hagen, however, asserts that several of those 
purporting to come from amber are in reality cop1 species, and this, with 
synon\-ms and species merely nominal, reduces the actual number to sev- Y 
eiiteen. It is doubtful if one of these, T. peccaxr Jlassal., is a Termes at 
all, and if it is, its position can not be further d&led The number may 
therefore be considered sixteen; besides this, a species has been indicated 
without name from the English Tertiaries. 

Of these sixteen, six come from amber, belonging to three genera 
(Calotermes two species, Terinopsis three, and Termes ,one); six from 
Radoboj, also of three genera (Hodotermes two species, Termes two, and 
Eutermes two); and three from Oeningen, of two genera (Hodotermes t,wo 
species, Termes one -the same as found at Radoboj). Besides these there 
is a Calotermes from Rott, and a Hodotermes from Schossnitz. 

The section comprising the genera haviug a branched scapular vein is 
therefore represented by eleven species (Calotermes three, Tsrrnopsis 

three-from amber only, Hodotermes five), while the section with simple 
scapular has only five species (Termes three, Eutermes two). The nominal 
and doubtful species (and, it might be added, most of ihe synonyms) fall 
into the latter section, and should doubtless increase it somewhat. As it 
stands the first section has two-thirds of the fossil species. 

Thirteen of these sixteen species are entered in Hagen’s Monographie 
der I’ermiten; the otliers have since been published; and it is not.eworthy 
that of the eighty-four modern species contained in this monograph fifty- 
five, or nearly two-thirds, belong to the second section; in other words, 
only 31 per cent of the Tertiary, but 63 per cent of the recent species, be- 
long to the second section. 

The additions to the Tertiary Termite-fauna here made are in entire 
keeping with these statistics; six species are described, of which four be- 
long to the first, and two to the second, section, raising the number of Ter- 

tiary species to twenty-two, or about one-fourth the number of recent 

species. 
Of these six species, three belonO’ w to a new extinct genus, apparentl) 

peculiar to America, but possibly including some of the species from the 
European Tertiaries; another is referred doubtfully, from want of suticiellt 
data, to Hodotermes, which has yielded species from Kadoboj7 Oeningen, 
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and Schossnitz, as well as among modern types; while the other two prob- 
ably fall into Eutermes, and are allied to, bat considerably smaller than, 
the species from Radoboj placed with mally modern types in the same 
genus. They are perhaps more nearly allied to, as they certainly agree 

better in size with, the two species of Termes found living in the neighbor- 
ing valley of the Fontaine qui Bouille. Calotermes, which has furnished 
species from amber and the Rhenish basiq Termopsis, which has more fos- 
sil (amber) species than recent, and Termes proper, which is represented at 
Oeningen and Radoboj and in amber and the Rhenish basin, all seem to be 
want,ing in the American Tertiaries. The composition of the white-ant farina 
of the ancient Florissant, to which locality the known American fossils are 
confined, differs considerably from that.of the iocalities known in the En- 
ropean Tertiaries, but resembles that of Radoboj more closely than it does 
any other, as will appear from the following table of representation: 

Fiirst division. 

Florissant. Radoboj. 

Porotermes insignis. 

Parotermes hagenii. 

Parotermes fodinae. 

Hodotermes f coloradensis. Hodotermes haidiugeri. 

Hodotermes procerus. 
__-- 

Second di7+4h. 

Eutermes fossnrum. 

Eutermes ruradii. 

I Termes pristinus. 

Eutermes obscor71s. 

Eutermes croaticus. 

Out of one hundred and fifty-three specimens of amber white ants ex- 
amined by Hagen only a single larva, and no soldier, was found; all other 
fossil individuals have also been winged specimens; but it is worthy of 
special remark that in the collection of twenty-six individuals from Floris- 
sant one is a larva. The scarcity of such forms, whether in amber or 
lacustrine deposits, is easily explained by the habit of life of these creatures. 

The very presence of so considerable a number of Termitina (twenty- 
six specimens, six species’) in the Florissant beds is indicative of a much 

*According to Hageu (Liun. Eut., vol. 12, p. Sl-1) no locality in the world has Jieided more thau 
nine species of living types; they so rarely number more than four, that he had formerly indicated 
this as the limit, so far as known. 

. 
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warmer climate formerly than the locality now enjoys. Only three species 
of white ants, and of these only one belonging to the section with branched 
scapular vein, have been recorded from the United States north of the Gulf 
margin, excepting on the Pacific coast, where one or two more extend as 
far north as San Francisco. Yet seventeen species in all are recorded from 
North America by Hagen in 1861, and some have since been added to the 
list; while his South Bmerican list (nearly all from Brazil) includes thirty- 
one species, of which five are repeated from the North American list. Flor- 
issant is situated in 39’ north latitude, and Hagen says that the family 
only rarely (tuenig), and that only in the northern hemisphere, extends be- 
yond the fortieth degree of latitude. One species occurs as far north as 
Manitoba. (September, 1881.) 

Scapular vein branched. 
Table of the genera of Termitina. 

Submarginal vein present ..___. . ..__. ____._. .___ .____. ____ .__-_. .___.. _.___. .____. 1. Parofcrmes. 
Submarginal vein ahsent. ___.. ______ _ _____ _ ____. ____._ ____ ______ .____. .____. .____. 2. Hodotrrme*. 

Scapular vein unbranched . _. _ _ . _ _ _ _ _. _ _ _. . _ _ _ __ . _ _. __ _ _ _ _ _ _ _. . . _ _ _ . . _. __. . . . . . . . . . _. _ _ -3. &kternkes. 

1. PAROTERMES Scudder. 

Paroternree Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 135 (1863). 

Head rather large, short-oval in form, almost as broad anteriorly as 

posteriorly, well rounded behind ; eyes small, ocelli wanting; antenn= 
longer than the head, but shorter than the head and prothorax, slender, per- 
haps slightly broader in the middle than at either end, composed of about 
twenty equal joints, shorter than broad. Prothorax from a half to a third 
as long as the head, narrower than or only as broad as it, broader in front 
than behind, subquadrate, with the hinder angles rounded off. Wings 

slender and straight., subequal, less than half as long again as the body, four 
times as long as broad; basal scale obscure in most specimens examined, 
moderately large, as long as the prothorax, its costal margin convex ; costal 
margin of wing straight nearly to the tip, which tapers to a well-rounded 
point; marginal and mediastinal veins both present, the latter distinct and 
reaching nearly to the middle (sometimes only to the end of the basal t.llird) 
of the costal border ; scapular vein running parallel to t.he costal margin to 
the tip of the wing and emitting from five to seven very oblique gently 
curving superior branches at pretty regular intervals, the second arising 
before the middle of the vein; it also emits a couple of inferior branches 
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from opposite the base of two of the later branches which strike the apex 

of the wing, diverging from the main vein no more than the superior 
branches. Esternomedian veiu also running parallel to the costal margin 
throughout the greater part of the wing, and not so far removed from the 
scapular as the latter is from the costal margin ; it has four or five simple or 
forked branches, mostly arising in the basal third of the wing, and with these 
branches takes a remarkably longi tadinal course obliquely toward the hind 
margin and parallel to the inferior apical branches of t.1~ scapular vein ; it 
therefore occupies the greater part of the wing. The internomedian vein is 
reduced to a very contracted area, consisting apparently of only a single 
forked vein or two in the narrowing basal part of the wing. The feeble char- 
acter of the externomedinn and iuternomediau veins, as well as of the inferior 
branches of the scapular vein, prevents their preservation on most of the 
fossils, and it is only in a few specimens that the whole or nearly the whole 
can be made out. There is apparently no net-work or.reticulnt,ion anywhere 
on the membrane of the win& The abdomen is large and ovate, generally 
broader than the rest of the body. 

This genus, which is most nearly allied to Termopsis and Calotermes, 
differs from each of them in points wherein they differ from each other, and 
has some peculiarities of its own. It differs from Calotermes in its shorter 
wings (relative to the length of the body), which lack any fine reticulation! 
and in its want of ocelli. From Termopsis it differs in its slenderer but yet 

shorter wings, without ret,iculation, its uniform scapular vein running par- 
allel to the costa throughout and provided with fewer and straight branches. 
From both it differs in the presence of distinct inferior branches to the 
scapular vein, but especially in the slight development of the internomedian 
vein, the excessive area of the externomedian vein, and the course of the lat- 
ter, which is approximated much more closely than usual to the scapular 
vein and emits branches having an unusually longitudinal course. These 

last peculiarities also separate this genus still more widely from Hodotermes, 
with which it agrees pretty closely in mauy points, and in which Hagen 
places most of the larger Termitina describecl by Heer from the European 
Tertiaries, although they do not appear to agree with the characteristics of 
the genus as given b>- him, and certainly approach in some of their features 
the peculiarities of the present genus. It is, however, impossible from 
Reer’s figures alone to judge whether they are really more closely allied 
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to Hodotermes or Parotermes ; a nearer examination of the types t.hem- 

selves would perhaps decide ; but at present Parotermes must be con- 
sidered peculiar to the American Tertiaries. 

The species are all of pretty large size. They may be separated as 
follows : 

Table of the 8j)ecie.u of Parotermtx 

Abdomen considerably broader than the thorax. 
Wiu~s produced at the apex ; sublnaqiual vein short; branches of the cxternomedian veiu and 

iufurior br;tuchee of’ scapular more oblique than the tloperior scapular branches.. . . . .I. P. iftsigttis. 
Wiqs ronuded RT the riper ; sulunar~inal vein long; brunches of the wbmediau yein autl infer- 

ior branches of the scanular as longitudinal as the superior scapular branches. _. . . .2. I’. Iqettii. 
Abdomen no broader than thorax .____. ..__ _... . . . . . . . . . . . . . . ._.. . . . . . ...’ __.. . . . __. ..__ .3. P. fodi~e. 

1. PAROTERMES IKSIGNIS. 

PI. 12, Figs. 13, 14. 

Parotermes in8igGs Soudd., Proc. Amer. Acad. Arts and Sci., XIX, W-139 (1883); in Zittel, Handb. 
Palsout., I, ii, 33, Fig. 971 (1885). 

Head broad oval, of pretty regular shape, but broadest in the middle 

of the hinder half, the front and hind border ‘broadly rounded ; there is a 
slight median longitudinal suture in the posterior half of the head. Eyes 
one-fifth the diameter of the head, situated with the front margin slightly 
more distant from the front than from the hind border of the head and the 
outer margin just within or at the lateral margin of the head; they do not 
appear to project strongly above the surface. Antenna: scarcely so long as 
the head and prot.horax together, composed of about twenty to twenty-two 
joints, the basal joints twice as broad as the stex, the others broader than 
long and equal throughout, not enlarged t,oward the middle of the antennz 
Pronotum nearly twice as broad as ion,, w as broad as the head, the front 
margin nearly straight with slightl) T rounded corners, the hind border and 
sides forming one nearly uniform, broad, semicircular curve ; its surface ap- 
pears to be flat, or at least there is no median impressed line. Xesonotnm 
a fourth broader than long, with a distinct lnediall~in~pressed line, at least in 
the front half, subquadrate in shape, broadest. in the middle of the front half, 
and tapering slightly and regularly behind, the front margin broadly rounded . 
to the shoulder of the wing. Metanotum about as long as the niesonotum 
and of a sin&w shape, but tapering more rapidly behind, and likewise with 
a medkn impressed line more distinct anteriorly. Abdomen oborate, broad, 
and about equally rounded at either end, in the middle nearly half as broad 
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again as any other part of the body, in length just about equaling the en- 
tire thorax. Abd ominal appendages obscurely seen in a single individual, 
where they are tolerably stout, tapering slightly, very bluntly terminated, 
and about as long as the last abdominal segment. Legs very short, the 
tibia? being shorter than the width of the thorns, and armed at tip with a 

pair of short straight spurs ; tarsi not more than half as long as the tibiae, 
but the separate joints are not determinable on nnyv of the specimens. 

Wings four times as long as broad, the middle of the front pair reaching 
the end of the abdomen, long and very regularly obornte, the only differ- 
ence in the form of the two extremities being in the gentler tapering of the 
base and the strtLight.er course of the costal margin nest the base. The 
basal scale is triangular, abont as long as the mesonotum, its costal and 
outer margins each a very little convex. The scnpul:~ vein, its superior 
branches, and the mediastinal are stout: while the other veins are very 
feeble and only appear under favorable preservation. The submarginal 
vein 1 is crowded against the margin, but does not run fairly into it before 
the end of the basal fifth of the wing. The mediastinal vein terminates a 
short distance before the middle of the wing. The scapular vein runs at 
only a short distance from and parallel to the margin, and emits from five 
to eight superior branches running in an extremely longitudinal course to 
the costa; usually the first branch is thrown off almost as far out as the 
middle of the second quarter of the wing, but where the branches are 
numerous three branches are thrown off before the middle of the wing; in 
addition to the superior veins two inferior veins are emitted in the apical 
third of the wing, and strike the lower margin of the wing just below the 
apes. The esternomedian vein runs subparallel to, but a little divergent 
from, the scapular, and nearly as far from it as it is from the costal margin, 
emitting’ four inferior simple or forked branches which cover the greater 
part of the hind border with their nervules ; from near the middle of the 
wing a superior branch is also emitted, which is soon lost. The interno- 

median vein is forked, and strikes the margin near the middle of the basal 
I1 nlf. 

Although in the number of branches to the scapular vein the speci- 
men showing the wings most clearly (So. 7752) differs considerably from 

* What I here c;rli the submarginal veiu is the short simple vein, sometimes prwent in, at other 
times absent from, Termitiua, which precedes the mediastinal vein. Hagen calls it the first branch of 
his subcosta. 
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the others, the vein commencing to branch at a considerably earlier point, 
all the specimens agree so well in ever)- other particular that these would 
appear to be individual variations. It is the largest species of the genus. 

Length of body, li.5”‘” ; breadth of thora.x, 2.jmm : of abdomen, 3.3”“; 
length of antenn,z, 4.2jm”’ ; of front wing, 13.3”“’ ; breadth of same, 3.35”” ; 
length of middle tibia, 2”“; of tarsi, 1.25”‘“; of abdominal appendages, 
0.65"'". 

Fl oriasant. Four specimens, Nos. 400, 7752, 9041, 14400. 

2. PAROTERMES HAGENII. 

Pl. 12, Fig. 2. 

Parotemtea hngmii Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 139-140 (MB). 

Head roundish obovate, very regularly rounded, scarcely half as long 
again as broad, broadest. at the eyes, which are scarcely behind the middle, 
and are deeply set, their outer border projecting but little beyond the con- 
tour of the head. AntennE nearly as loll g as head and pronotum taken 
together, composed of about twenty-six joints, subequal beyond the base, 
a little tapering at the tip. Pronotum more than twice as broad as long, 
fully as broad as the head, the front margin slightly concave, the hind 
border and sides forming a regular broad curve. Mesonotum and met+ano- 
turn shaped exactly as in P. insignis, and with a similar impressed line. 
Abdomen obovate, but with more parallel sides than in P. insignis, being 
only a little broader than the thorax, and nearl>- as long as the rest of the 
body, including the head. Abd ominal appendages tolerabl>: slender, equal, 
~Jhllltly pointed, composed of five or six joints, the last of which appears 
to be two or three times as long as the others, which are equal ; the whole 
is about half as long as the pronotum. Legs short, but longer than in P. 
insignis, the tibkx being about as loug ~1s the width of tile thorax, but the) 

are imperfectly preserved on all the specimens. 
Mrings a. little more than four times longer than broad, the middlebf 

the front pair scarcely reaching the extremity of the al&)men, broadest in 
the middle, tapering alnlost as mucll apicallv as l~~sall~-, the t,il) roundl! I 
pointed, the Costa.1 margin prett) straight until shortl!- lbef'om the tip, the 

lower margin broadly curved. The basal scale is of the same shape and 
size as in I?. insignis, but with a stronger costal curve. The scapular vein 
and its superior branches are stout, its inferior branches uud the veins below 
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feeble, so as only to appear under favorable circumstances, being visible 

in only half of the specimens before me. The submarginal vein of the 
front wing terminates at about the middle of the basal half of the wing, 
and about opposite the origin of the first superior scapular branch. The 
mediastinal yein extends about to the middle of the wing both in the front 
and hind wings. Tl le scapulnr vein is related to the margin exactly as in 
P. insignis, :md has five or six superior branches on the hind wing, six or 

seven on the front wing; on the front wing they originate at subequal dis- 
tances apart, commencing usually at about the middle of the basal half of 
the wing, but when there are but six branches (which appears to be less 
commonly the case) the first originates at a greater distance from the base; 
on the hind wing there is greater irregularity; in one specimen, that fig- 
ured (No. S616), there are five branches on the left hind wing, the first orig- 
inating beyond the middle of the wing, while on the right wing there is an 
additional vein, originating far before the second, at the middle of the basal 
half of the wing; in another specimen with only five veins (No. 8250) the 

basal branch originates somewhat beyond the middle of the basal half of 
the wing, and the others follow at subequal intervals ; besides these superior 
there are two inferior nervules arising, the first at the end of the middle 
third of the wing, opposite a superior branch, and the second opposite the 
succeeding branch ; sometimes a third vein appears beyond these; after 
parting from the scapular vein these take a longitudinal course and termi- 
nate at the,tip of the wing. The esternomedian vein runs subparallel to 
the scapular, diverging slightly from it and being as far from it as it is from 
the costal margin; it emits two or three inferior branches, the last scarcely 
bevond the middle of the wing, the basal ones of which appear to be 
forked: but all having an unusually longitudinal course, being only slightly 
deflected towards the lower margin. Nothing can be said of the interno- 
median vein. 

This species differs from P. insignia by its more laterally disposed eyes, 
rouncler head, &f?‘erentlp shaped wings, more longitudinally disposed 
branches of the externomedian vein, and longer and narrower abdomen. , 

Length of body, 10.5-12, av. 11’“” : breaclth of thorax, 2.1”“; of abdo- 
men, 2.6”“” ; length of antenna+ Gmm; of front wing, 13.5-15.5, av. 14”“‘; 
breaclth of same, ~.xF” ; length of middle tibia, 1.6jmm; of abdominal 
appendages, 0.65”“. 
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Named for Dr. H. A. 

IXSECTS OF NORTH SMERICA. 

Hagen, the distinguished monographer of the 

Termitinn, living ;LIld fossil. 
Florissant. Seven specimens, SOS. 4629,4652, 5224, 6030, 8250, 8616, 

14167. 

3. PAROTERMES FODIN~E. 

P!. 13, Figs. 3, 22. 

Puroferntes fodinm Scudd., Proc. Amer. $cad. Arts and Sci., XIX, 141 (1~83). 

Head oblong obovat.e, half as long again as broad, the eyes large, cir- 
cular, about one-fifth the diameter of the head, slightly projecting beyond 
the sides, the anterior edge near the middle of the head. Pronotum trans- 

versely lunate, as hroacl as the head, less than twice as long as broad, the 
front margin regularly and considerably concave, the hind margins and 
sides forming one uniform strongly convex curve, the anterior lateral angles 

rouncled off. Nesonotum and metanotum obscurely preserved, but appar- 
ently formed much as in the other species, the mesonotum being of about 
the same width as the,pronotum. Abdomen rather long and comparatively 
slender, scarcely if at all exceeding in width the parts in front, the sides 
being unusually parallel, the tip well rounded, the whole as long as the 
rest of the bodv. ” Abdominal appendages very small, stout, being only a 
little more than twice as long as broad, largest in the middle, and tapering 
either way, the tip blunt, the whole not longer than the diameter of the 
eye. Legs poorly and partially preserved in a single specimen, showi.ng u 
them to be much as in P. hagenii, the hind tibia being only a little shorter 
than the width of the mesothorns. 

Wings four times as long as broad, the middle of the front pair reach- 
ing the tip of the abdomen ; the exact form can not be made out., but the 
costal margin is straight until very near the tip, and the hind border appears 
to be uniform and to make the wing slight,ly broadest just beyond the mid- 
die. The submarginal vein is unusually lon g, running into the costa only 
a little before the middle of the wing. The mediastinal terminates not far 
beFond the middle The scapular rein has five or six branches in the front 
wing, geperalls- fire in the hind wing, the first appearing always to origi- LI 
nate at the end of the basal thircl of the wing. The inferior nervules of 
this vein and the course of the branches of the veins below can not be 
determined in any of the specimens, but there are faint indications of their 
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presence, and nothing in them appears to distinguish this species by any 
marked peculiarities from the others of the genus. 

This species differs from the others here described in its considerably 
smaller size, slender abdomen, and much smaller abdominal appendages. 

Length of body, 9”” ; breadth of thorax, 2”“; length of front wing, 
13”” ; breadth of same, 3.25”“; length of hind tibia, 2mm ; of abdominal 
appendages, 0.25”“. 

Florissant. Four specimens, Nos. 1247,1253, 7608, 11190 and 14391. 

2. HODOTERMES Hagen. 

Ha.gen refers to this genus two fossil species from Oeningen and two 
from Radoboj. Assmann also describes a species from Schossnitz, and one 
of the Florissant white ants is referred here doubtfully. The fossil there- 
fore nearly equal in number the living species, which are all inhabitants of 
the Old World, the most northern species being found in Egypt. 

HODOTERMES? COLORADENSIS. 

PI. 12, Fig. 6. 

Hodotermesf coloradensia Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 142-143 (1883). 

lketanotum considerably narrower than the mesonotum, as long as 
broad, tapering ‘posteriorly, the front border straight, the hind border 
rounded. Abdomen ovate, stout, less than twice as long as broad, the sides 
full, as broad as the mesothorax, posterior extremity rounded. Abdominal 
appendages long and slender, half as long as the metanotum, composed of 
at least six or seven joints, slightly tapering, terminating very bluntly. 

Wings very long, the middle of the front pair lyiug far beyond the tip 
of the abdomen. Submarginal vein absent from all the wings. Alediasti- 
nal vein terminating at the middle of the front border. Scapular vein 
parallel to the front margin, with at least four branches in both wings, aud 
in the front pair pretty certainly five branches, and perhaps six ; the first 
branch originat,es in the frout wing at the end of the basal fourth of the 
wing, in the hind wing a lit,tle farther out. 

This species is readily distinguished from a.11 the other fossil Termitinn 
of North America by its very great size, the length of the wings being 
double that of any other. Although the specimen is very imperfect, the 

VOL XIII” 
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tip and lower half of the wings being absent, as well as the head, prothorax, 
and legs, it differs so much from the species of Parotermes, in the absence 
of the submarginal vein and the great length of the abdominal appendages, 
that it, probably can not be associated with them generically. In size and 
general appearance it. agrees so fairly with the Tertiary species described by 
Heer, referred to Hodotermes by Hageqthat I place the species provision- . 
ally in the same genus, from which (as from a11 other genera so far as I 
know in which the structure of the wings would allow it to be placed), it 
differs by the great length of its anal appenda.ges. 

Length of body as preserved, 9”” (probably it reached about 12) ; of 
abdomen, 6”” ; breadth of same, 4.5”lm ; length of fore wing, 23”” or more ; 

of abdominal appendages, 1.25”“; breadth of same, 0.3”“. 
Florissant. One specimen, No 6010. 

3. EUTERMES Heer. 

The remaining species fall into the division of Termitina in which the 
scapular vein is unbranched, and it is uncertain whether they should fall in 
Termes proper or in Eutermes, the veins below the scapular being in all 
cases poorly preserved or wholly obliterated. The limited number of an- 
tennai joints in such as have these preserved sufficiently for examination, 
and the occasional indication of a broad subscapular field in others, lead 
rather to the presumption that they should be placed in Eutermes. Two 

species have been found at Florissant. The genus has been well known in 
a fossil state, four species having been described from Radoboj in Croatia 
and five from Prussian amber. Indeed, the genus was first founded upon 
fossil species, but it was soon seen that many living forms belonged to the 

same group. The existing species, some thirty in number, belong almost 
exclusively to the tropics, and especially to those of the southern hemi- 

sphere. 
The two species of Eutermes which hare been found att Florissant 

may be separated by the following features : 

Table of the 8pecie8 of Euterntes. 

Head broader behind than in front, scarcely half as long aau w in as broad ; pronotum semicircular, the 
posterior CurVe uniform _ __ _. _. . . __ __ _. _. . _ _ _ _ _ ._._ __._ . .__.. .--.-. . . -. . . -. .- ._ ..l. E. fo88aYum. 

Head not broader behiud than iu front, fullF half as long again as broad ; pronotuw very short, the 
hind margin wore or less truncate. . . _ _ _. _ _ . _ _ _ _. . _ _ - _. . _ _ _ -. _. _. . . - . - . . - - . . . - . . . . . 2. 3. mea&i. 
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1. EUTERMES FOSSARUM. 

PI. 12, Fig. 20. * 

Eutemeu foanwn Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 143-144 (1883). 
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Head very regularly obovate, a little broader behind than in front, 
nearly half as Ion g again as broad, its posterior border well rounded. Eyes 
rather small, situated in the middle laterally, projecting but little. Anten- 

mm scarcely if any longer than the head, rather stout, enlarging away from 
the base, composed apparently of less than fifteen joints. Pronotum as 
broad as the head and twice as broad as long, semicircular, the front border 
scarcely concave, the front margins slightly rounded. Mesonotum and 
metanotum as broad as pronotum, quadrate, eqnal, about half as broad 
again as long. Abdomen somewhat longer than the rest of the body and 

slightly broader than the thorax, with gently rounded sides and well- 

rounded tip ; no abdominal appendages are discoverable on any of the 
specimens. Legs poorly preserved on all specimens ; apparently they are 
of medium length. 

Wings rather more than four times as long as broad, the middle of the 
,front pair not reaching the tip of the abdomen, very uniform and regular, 
of nearly equal breadth throughout the middle two-thirds, the costal mar- 
gin straight until just before the tip. Scapular vein parallel to the margin, 

the subcostal area infumated; veins below the scapular not determinable. 
The basal scale appears to be small, broad, triangular, its costal border 
swollen. 

Length of body, 6.5-7.5, av. 7.15”“; of abdomen, 3.5-4.5, av. 4.15”“; 
breadth of pronotum, 1.2”” ; of abdomen, 1.5”” ; length of antennae, 1.2”” ; 
of front wing, 7.75-9.25, av. 8.25”“; breadth of same, 2”“. 

Florissant. Five specimens, Nos. 2329, 6049, 7393, 11752, 14980 ; 

three of them in pretty good condition, 

2. EUTERMES MEADII. 

Pl. 12, Figs. 23, 17. 

Eutermes ?)&eadii Scudd., Proc. Amer. Acod. Arts and Sci., XIX, 144-145 [l&31. 

Head very regularly obovate, broadest just behind t,he middle, where 

the small eyes, scarcely projecting, are situated, not broader behind than 

in front, the hind margin strongly rounded, the whole fully half as long 
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again as broad. Antennae nowhere wet1 preserved, but apparently longer 
and with more numerbus joints than in E. fossarum. Pronotum as broad 
as the head (?) and very short, probably more than twice as broad as long, 
the hind margin not forming with the sides a continuous curve, but in its 
middle half only slightly convex. Mesonotum and metanotum quadrate, 
broader than the head, the mesonotum somewhat the larger, at least half as 
broad again as long. Abdomen rather stout, longer than the rest of the 
body, the sides nearly parallel? the tip broadly rounded, and, as far as can 
be made out, unprovided with terminal appendages. Legs moderately long 

and stout, the tibia armed with a pair of spines at apex, the front tibiae 
about as long as the pronotum. 

Wings long, slender, and uniform, four times or slightly less than four 
times as long as broad, the middle of the front pair reaching the. tip of the 
abdomen, broadest at or slightly beyond the middle, the lower border 
slightly nrcuate throughout. Costa1 margin straight in the basal three- 
fourths of the wing. Scapular vein parallel to the margin, the subcostal 
area scarcely infumated. Veins below the scapular not determinable. 
Basal scale small, triangular, equilateral, the sides straight excepting the 
costal, which is very slightly convex and prominent. 

This species differs from the preceding by its slightly smaller size, 
squarer pronotum, and differently shaped head. 

Length of body, 5.25-7, av. 6.3”” ; of abdomen, 2.8-3.5, av. 3.2”“; 
breadth of abdomen, 1.5”” ; length of wing, 7.5-S”“; breadth of same, 2”“. 

h’amed for Mr. T. L. Mead, whose collection of Florissant insects he 
has permitt,ed me to study. 

Florissant. Four specimens, No. 19 (Coll. T. L. Mead), and Nos. 31, 
1203, 8062. 

A single specimen of a wingless white ant has been found, apparently 
belonging to this species or to E. fossarum. It measures 3.75”” in length, 
and is of the ordinary form of the worker, with rounded head and con- 
stricted prqthorax, bearing a general resemblance to the only other known 
fossil termite larva, figured in Berendt’s w&k, but has the head- more pro- 
duced anteriorly and the abdomen less distended. 

Florissant. One specimen, No. 6100. 
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Family PSOCINA Burmeister. 

Until now this group has been found fossil only in amber! but here in 
considerable abundance, since several of the species are represented by 
twenty, thirty, or even sixty individuals; and fifteen species are recognized, 
about one-ninth the number of living species known, but nearly one-half as 
many as the species now living in Germany, 
graph by Kolbe. 

according to the latest mono- 
These fossil species are divided among ten genera as fol- 

lows: Troctes, one; Sph~a~opsoc~~s, one; Ernpheria, two; Archipsocus, two; 
Amphientomum, one ; Epipsocus, one ; Czecilius, three ; Philotarsus, two ; 

. Psocus, one ; Elipsocus, one. The genera Sphzeropsocus, Empherin, and 
Archipsocus are peculiar to amber; the first mentioned, a most remarkable 
form, has the front wings developed into the semblance 6f elytra. It is 
worthy of note that, while in the existing fauna of Europe the groups to 
which Psocus and Elipsocus belon g embrace about half the species, they 
include only one-seventh the amber fauna. Hagen and Kolbe are at 
variance on the interpretation of these facts. The single imperfect specimen 
so far found in American deposits- the only one indeed in any rock forma- 
tion-proves to belon g to a distinct generic type, remarkable for the wide 
separation of the ocelli. . 

PAROPSOCUS gen. nov. (x&o~, Peocus). 

The single insect on which this new generic group is based is very 
fragmentary, but seems to differ so clearly from other types of Psocina, 
whether living or fossil, that it can only be recognized as distinct. The 
head is broad, not including the eyes as broad as long, the nasus prominent, 
very broadly convex, almost truncate ; the eyes are very large, very promi- 
nent, globose, subpedicellate, being strongly constricted at base, widening 
the head one-half; ocelli large, exceptionally distant, the outer paired 
ocelli infringing on the margin of the eyes. AntennE with the first, second, 
and third joints successively narrower by one-fourth, the first and second 
broader than long, not large, the third joint four or five times as long as 
broad, cylindrical, the remaining joints on the proximal third of the antenn= 
two or three times as long as broad, smallest at base, apically rounded. 
Prothorax narrow, pedunculate, free, with its angulate apex overlapping the 
mesonotum, longer than broad. Mesothorax much broader than the total 
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width of the head. Fore tibia: slender, longer than and not, half so stout 
as the fore femors. Abdomen very short and stout, tapering very rapidly 
behind. 

Perhaps this genus is as nearly related to Amphientomum as to any 
other. A single species is at hand. 

PAROPSOCUS DISJUNCTUS. 
r 

Pl. 5, Fig. 51. 

The single specimen unfortunately shows only an insignificant fraction 

of neuration, and therein no distinctive parts, but only those which are 
common to all genera of Psocidze. So far as can be seen, the head, thorax, 
antennae, and legs are absolutely naked. The plate wrongly shows the left 

ant.enna as the tarsus of the fore leg. The third joint of the antenna is 

shorter than the width of the 1lea.d between the eyes. 
Length of body, 1.6”” ; breadth of head, 0.45”” ; of thorax, 0.75”” ; 

length of third antenna1 joint, 0.3”‘“. 
Fossil CaRon, White River, Utah. One specimen, No. 33”, W. Denton. 

Family EPHEMERIDAZ Stephens. 

Our previous knowledge of Tertiary Ephemerides is based entirely upon 

imagos and almost entirely confined to the statements made by Pictet and 
Hagen nearly thirty years ago in their account of amber Neuroptera. Four 
species of Baetis and one each of Potamanthus and Palingenia were there 
described, and two years earlier mention is made by Hagen, by name 
merely, of a second species of Palingenia, but in the subsequent work it is 
referred to Baetis. Here also Pictet’s Palingenia is considered as more 
closely related to Baetis anomala, for which in his monograph of the 

Ephemerides Eaton establishes the genus Cronicus. Eaton also refers the 
Potamanthus to Leptophlebia. We have therefore from the amber three 
species of Baetis, one or probably two of Cronicus, and one of Leptophlebia. 
Besides these, Sendel figures a species which he classes “inter ephemeras 
niinores,” and Burmeister says he has seen “zwei individuen der gattung 
Ephemera” in the Berlin Museum. 

From the Tertiary rocks we have only a reference by Schlotheim to 
an insect from Oeningen, which he says may be an Ephemera or a Phry- 
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ganea, Heer’s undescribed Ephemera oeningensis, and a reference to an 

Aust,ralian species by Wilkinson. 
It is not worth while to enter here upon any discussion of the pre-Ter- 

tiary Ephemeridte, but one of the most interesting of modern discoveries is 
FriC’s gigantic Palingenia feistmanteli from the coal. 

The American remains referred here are rather unsatisfactory, con- 
sisting of a single image and five different species of larva and pupas The 

earlier stages hik\ye not before been noticed in a fossil state. The least sat- 
isfactory is the image, which is so rudely preserved that only its three 
caudal s&e of equal length give any clue to its relationship. The larva 

and pup= agree closely in structural features, and, excepting E. inter- 
emptn, seem to belong to one genus. The stoutness of the tibitie, which are 
of nearly equal breadth with the femora, and particularly the size of the 
fore tibi= where preserved, indicate pretty clearly that they were burrowing 
in habit and belong in the neighborhood of Ephemera and Palingenia; their 
legs, however, though longitudinally hairy, are not laterally fringed, as ap- 
pears to be the case with such larvae so far as they are known; and the 
respiratory organs of the abdomen are too poorly preserved to offer any as- 
sistance; the legs, however, are evidently flattened, and hence I have placed 
them in Ephemera rather than in Palingenia. They seem, however, to in- 
dicate the existence here of a distinct type, for they differ from such larrz 
as are known in the form of the body, which is unusually stout at the bhorax 
and particularly in the mesothorax, tapering anteriorly to such a degree 
that the head is very small, and it is also not; productd anteriorly, or to a 
slight degree only; the abdomen tapers also either throughout its length 
or from the middle posteriorly; the respiratory organs, if of the form and 
position *in which they are found in Ephemera and Palingenia, would cer- 
tainly be clearly seen, whereas no sign of them appears upon the upper 
surface of the abdomen; there are, however, certain indications laterally 
which may be referred to them, and if so this would be an additional dis- 
tinction. The unfringed legs, in which femur, tibia, and tarsus are of 

nearly uniform diameter, indicate a further difference from known types. 
So little, however, is known of the early stages of this group that it will be 
impossible to indicate the nearer affinities of these fossil larvae until further 
information of living forms is obtained. (September, 1883.) 
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EPHEMERA Linn& 

The species known only in the immature stages may be distinguished 
as follows : 

Table of the species of EpAentera. 

Outer caudal setat fringed on both sides. Middle seta as loug as the outer setz. 

Secae verr much more widely fringed in the middle than toward either end; dorsal abdominal 

markiugs consisting of light blotches on a dark ground . . _. .I._.. _____. .____. 1. E. tabijca. 

Setaa ouly a little more Fidely friuged in the middle than toward the base or tip; dorsal abdom- 

inal markiugs consisting of light lines on a dark ground...... .___ ___ ___ .____. 3. E. nladeata. 

Outer caudal setle fringed on the inner side only, and very much more broadly in the middle than 

near the base or tip. Middle seta shorter thnu the outer seh . ____. ____ .__ __. 2. E. inmobilis. 

Setro of equal length and naked, or not noticeably fringed. 

Large species. Head less thau half the width of thorax ; dorsal abdomiual markings of light 

lines _ .__-_. _____. .____. .__ ___ __.. ._____ .__. ____ . ____. . _ _ __. _ _ ____ __ _ ___ ._. .-.4. E. pmicosa. 

Small species. Head considerably mom thsn half as wide as the thorax; no dorsal abdominal 

marking ._.-. .__... ._.__. ._.__. ._____ __._ _____. .._. . . ___. ._.___ .._... ____. 5. E. interempta. 

1. EPHEMEBA TABIFICA. 

Pulla.-This species differs somewhat in form from the other larger 
types, the abdomen being very nearly of equal size throughout and the ” 
thorax nearly twice as broad as it, while anteriorly the whole body tapers 
regularly, as in the succeeding species. The head is rounded quadrate, 
about half the width of the thorax. The legs are slenderer than in the 
succeeding species and short, the front pair no longer than the width of the 
thorax, the hind pair longer, being as long as the head and thorax together. * 
The wing pads are blackish, about three times as long as broad, reniform 
in shape, the inner margin bent in the middle, and the basal halves of the 
inner margin of the two wings meeting to form an angle slightly less than 
a right angle, the apical half tapering to a rounded apex. The pbdomen 

is loug and slender, the apical joint more than half as broad as the basal, 
the dorsal surface blotched with large quadrate patches of lighter color 
than the ground, sometimes central, sometimes anterior and transverse, 
divicled by a median line. The three caudal set= are slender, less than 
half as long as the abdomen, equal. very broadly fringed on either side in 
the middle. 

,Length of body exclusive of seta+ 25”“; breadth of thoras, 4.5”*“’ ; 

of middle of abdomen, 2.6”“; length of wing pads, 4.5”” ; of front legs, 
4 mm ; of hind legs, 8,“‘; of setae, 7”“. 

Florissant. One specimen, No. 13238. 
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2. EPHEMMERA IMMOBILIS. 

Pl. 12, Fig. 5. 

Lnrvn.-This is the largest of the ephemerid larva, and is represented 
by a single specimen and its rev&se. The body is stout, largest at the meso- 
thorax and metathorax, tapering ra.pidly and somewhat rounded in front, 
tapering gently behind, the hinder half of the abdomen more rapidly than 
the basal half. The head is small, about as broad as the terminal segment of 
the body, transversely rounded oval, less than half as broad as the thorax, 

and symmetrical, bein, rr rounded in front as behind; the mandibles, not rep- 

resented on the plate, are not so long as the head, moderately stout, nearly 
straight and tapering. The front legs are nearly as long as the thorax, the 
femora and tibia, which are of equal width, nearly or quite as broad as the 
length of the prothorax ; the t.ibia is a little longer than the femur and 
about half as long again as the tarsus, which is also somewhat slenderer. 
The other legs are longer and a little stouter, but retain the same relations, 
excepting that the tarsus is much longer, half as long again as the tibia 
and toward the tip tapering. The thoracic branchi= form a pair of trian- 
gular equilateral pads, their inner margins straight and attingent at the 
mediodorsal line, their outer margins convex. The dorsal surface of the 
abdomen is ornamented by a pair of approximated subdorsal, longitudinal, 
curved, white streaks, convexities outward, reaching the posterior but not 
the anterior border of each segment. The cnudal set= are of unequal 
length, the outer more thau one-third, the middle one nearly one-fourth, t,he 
length of the body. They are fringed, the outer ones on the inner surface 

only, the middle one on both sides by a delicate fringe of hairs, which 
increases in breadth from either end toward the middle, where the fringe ‘is 
from a third to a fourth the width of t,he last abdominal segment. 

Length of body, 21”” ; breadth of thorax, 5”” ; of head, 2.4”” ; length 
of fore tibia, 2.2Pm ; breadth, 0.6”” ; length of hind tibia, 2.7Pm ; breadth, 
0.8”” j length of outer caudal set=, Pm; of middle seta, !Pm. 

The species differs from the other larva here described by its greater 
size and the peculiar fringing of the cnudal setze. 

.Florissant. One specimen, Nos. 5824 and 8828. 
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3. EPHEMER~ MACILENTA. 

Pl. 13, Figs. 4, 10. 

Lnrvn.-The body is stout but not so stout as in the last species, which 
is only slightly larger thau this ; it tapers also in a similar manner but is not 
so rounded anteriorly. The head and mandibles are of similar form and 
size, but the head is not so distinctly separated from the thorax as in that 
species, being continuous with the general outline of the body. The legs 
are considerably shorter than in the preceding species, but while agreeing 
with them in general structure the femora are stouter in relation to the 

tibiae. The abdomen is similarly marked, but the stripes are shorter, reach- 
iug neither the anterior nor the posterior margins of the segments. The 
caudal set* are of equal length, nearly half as long as the body, and fringed 
on either side with short ciliae, scarcely longer than the breadth of the seta. 

Length of body, 1.75”“‘; breadth of thorax, 3.6”” ; of head, 1.85”“; 
length of fore tibia, 1.9”“; breadth, 0.35”“; length of hind tibia, Pm; 
breadth, 0.35”” ; length of caudal sette, 7.5”“‘. 

The brevity of the legs and the uniform brief cilistion of the caudal 

seta? distinguish this species from either of the other larvlle here described. 
Florissant. Five specimens, Nos. 232,1137, 7280, 10423, 13526. 

4. EPHEMERA PUMICOSA. 

PI. 12, Figs. 7 (pupa), 15, 16 (Inrvs.). 

Larva .-This species is both smaller and slenderer than any of the larvae 
described above. It tapers in the same manner as the others, except in being 
more rapidly expanded at the thorax and in having the abdomen of more 
uniform width, a peculiarity seen also in the nymph referred to the same . 
species. As in the other species, the head is of the same width as the ex- 
tremity of the abdomen. The legs are poorly preserved in all the speci- 
mens, but seem to agree entirely with their appearance in the nymph. The 
abdomen is marked as in E. immobilis, but if anything with longer and 
straighter stripes. Al1 the caudal set= are of similar length, slender, but 
rather short, being only about one-third the length of the body; they are 
furthermore distinguished from those of the other species by being naked, as 
far as can be seen, though one specimen seems to show an apical bristle on 
either side at the end of each joint of the middle seta. 
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Length of body, 17’““; breadth of thorax, 4”“; of head, 1 mm; length of 
caudsl set=, 6”“. 

Plbpn.-The form is altogether that of the larva, but the legs are better 
preserved, showing them to be as long in this species as in E. immobilis, 
but to differ in their almost uniform slenderness throughout, the tarsi being 
sdarcely narrower than the femora. The wing pads are distinctly m;uked 
in dark brown and are reniform in shape, of nearly uniform width and 

nearly three times a.s ion, (r as broad, the basal half of their inner edges 
meeting at less than a right angle, and the distal halves parallel and ap- 
proximate along the mediodorsal line, the outer edges gently concave and 
the tips well rounded. The stone is broken at the tip of the body in the 
only specimen, so that the caudal set% are not preserved. 

Florissant. Five specimens, Nos. 233, 1070, 1516, 10355 (Iarwe), 

10660 (pupa). 
5. EPHEMIERA INTEREMPTA. 

This smallest of the ephemerids from Florissant, represented by a nearly 
complete pupa and the terminal segments of what may be either larva or 
pupa, and which appears to belon, (p here, differs considerably in structural 

features from the others. The former only will be described. 
Pupa.-The body is tolerably stout, largest at the thorax where it 

tapers forward toward the head, which is fully three-quarters its width. 
Posteriorly the abdomen remains in its basa,l half very nearly as broad as 
the widest part of the thorax, and only tapers rapidly a little before the tip, 
which is more rounded than usual and scarce1.y one-third as broad as the 
thorax. The head is rounded, a little broader than long ; the legs only 
moderately stout, all the femora subequnl and about as long as the head. 
The wing pads are subtriangular, tapering pretty uniformly to a rather 
broadly rounded tip about half as broad as the base, the inner margin bent 
close to the base, and the basal portions of the two pads forming an angle 
much broader than a right angle; they differ therefore altogether in form 
from the two species of which nymphs are known. The abdominal joints 
are more than twice as broad as long and wholly devoid of the markings 
which distinguish all the other species. The caudal setze are about one- 
third as long as the abdomen, and unfringed. Only the base of the median 
seta is preserved in the type, but in the other specimen referred here it is 
as long as the lateral. 
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Length of body, 9.jmm; width of head, 1.3”“; of thorax! 2”“; length of 
femora, 1.2”“; of wing pad, 2”‘“; of set=, 2.5”‘“. 

Florissant. Two specimens, Nos. 1.582, obtained by the Princeton ex- 
pedition, and 10’706. 

EPHEMERA EXSUCCA. 
. 

Pl. 12, Fig. 9. 

A single specimen, very badly preserved, but showing unmistakably 
the caudal set=. The whole is preserved as I have seen no other specimen 
from Florissa,nt, as if drawn on the ston: with a pale blue pencil. The 

body is tolerably stout for an Ephemera, the abdomen tapering a little. The 
expanded wings are only pm-tidy preserved, but are apparently nearly as 
long as the body. The three caudal set= are very slender aud of exactly 
the same length, a little shorter than the body. No ciliation can be detected 
on them. 

Length of body, 9”“; breadth of thorax, 2”“; expanse of wings, 16”“; 
length of caudal set=, 7”“. 

Florissant. One specimen, No. 55Si. 

Family ODONATA Fabricius. 

More than thirty years ago in his work in conjunction with de Selys 
on the European Odonat.a, Dr. Ha.gen contributed a chapter on the fossil 
species of Europe, in which about half of th, 0 species enumerated (thirty- 
niue in number) belonged to the Secondary and half to the Tertiary period. 
Since then no one has done’more than Dr. Hagen to add t,o our knowledge, 
especially of the Secondary species. The time has hardly come, and the 

species known a,re as yet perhaps not sufficiently numerous, to enter on any 
study of the relation of the Secondary and Tertiary types; but it may be 
stated in a general way that, omitting all mention of larval remains, we 
now know nearly double the number then recorded, and the Tertiary 
species are considerably in excess. Of these the larger part belong to the 

Agrionina. (January, 1882.) 
To enter into a few details, the strongly limited group of dragon-flies 

makes its appearance in the Lias in considerable variety and apparently as 
highly specialized as to-day, for no less than four tribes are present, the 
true Agrionids and the Cordulidm alone being absent. Aeschnina are the 
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most abundant, the Aeschnidze being represented by a species of Aeschna 
at Schambelen and the Gomphidcle by one species each of Petalura 
and Gomphoides from England. Calopterygid,?: come next, with one 
species each of Tarsophlebia and Heterophlebia, both extinct genera, also 
from England, and finally a species of Libellula from England. The same 

relation holds in passin, m upward into the oolite, where the Agrionina are 

added. Here we have thirty-two species, of which half are Agrionina: four 
Bgrionidte, and twelve Calopterygidz of five genera, mostly extinct, namely, 
Isophlebia, two ; Heterophlebia, two ; Stenophlebia,, three ; Tarsophlebia, 
one, and Euphrea, four; three are Aeschnidre of the genera Anax and 

Aeschna ; eight GomphidE of some undetermined genera, besides Petalura 
and Pet&a; and finally five LibellulidE of about’ as many genera, yet 
undescribed. A species of Gomphid= has also been found in the Wealden 
of England. The lithographic slates of Bavaria afford numerous, some- 

times wonderfully preserved, dragon-flies, called by the workmen Stangen- 
reiter or Schladen-Viigel, which have been carefully studied by Hagen. 
They lie on the stone with expanded wings and are generally larger than 
modern types ; sometimes the most delicate veins are perfectly preserved. 
Most of them are referred to extinct genera. 

Considering the comparative abundance of this group in the Second- 

a.ry rocks one would expect to find a better representation in the Terti- 
aries than is the case, for, even counting all the species founded upon the 
immature stages as distinct from any. of those established upon wings, the 
Tertiary species are less than twice as numerous as those from the Second- 
ary rocks. Th e subfamilies are about equally represented, though the 
Agrionina are a little in excess, and the species are very unequally distrib- 
uted among the tribes. Thus there are twenty-two species of Agrionidzr: of 
the following genera : Agrion; seven; Lestes, five ; Argya, one ; Platycne- 
mis, two; Sterope, one ; Dysagrion, three ; Podagrion, one ; and Lithagrion, 
two, the last four genera being extinct; while there is but a single species 
of Calopterygidze known by a pupal form, from amber, a curious reversal 
of the proportion in Xesozoic rocks. The ,%schnina are more equally 
balanced between the tribes, the Gomphidtc being represented by six 
species, of the genera Gomphus, Gomphoides, Ictinus, and Petalura, and 
the Aeschnida= by nine ; of the genera Aeschna (eight) and Anax (one). 
The Libellulina, however, have again only a single species of Cordulidae, 
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but sixteen species of Libellulidz, all except one, a Celithemis, referred to 
Libellula in a broad sense. Nearly every locality where Tertiary insects 
are found, even including amber, has supplied it.s quota of this family, and 
some localities, such as Oeningen, have furnished the larrze and pupa3 in 
great numbers. (1885.) 

The Odonata furnish t,he first opportunity that my studies have afforded 
of a comparison between the insect faunas of Florissa.nt and the Green 
River shales. The Florissant beds have furnished six species in the perfect 
state besides two larvae; the Green River shales four species in the perfect 
state besides fragments of another, concerning which nothing more can be 
said than that, it probably belongs to the Libellulina. Two of the Floris- 
sant forms belong to AIeschna, besides one of the larvae. All the remainder, 
four Green River species, and four from Florissant, besides a larva, belong 
to the Agrionina. The Green River shales a.re represent,ed by one species 
of Podagrion and three species of Dysagrion, an extinct genus of the 
legion Podagrion allied to the genera Podagrion and Philogenia; the Fior- 

issant beds by two species of Agrion and two of Lithagrion, an’ extinct 
genus with the same alliances as Dysagrion ; the species of Agrion are not 
sufficiently perfect to decide into what subgenus they will fall, but they 
are certainly closely related and appear to be most nearly allied to Amphi- 
agrion or else to Pyrrhosoma or Erythromma. All the Green River 
species belong then to the legion Podagrion, while the Florissant species 
are divided bet.ween the legions Podagrion and Agrion. The resemblance 
of the faunas of the two localities is very apparent, though the species and 
even the genera are wholly dist.inct. The facies of both faunas is decid- 
edly subtropical (October, 1882.) 

Tribe AGRIONINA Hagen. 

This group is the richest, of Odonata in the Tertiaries, both in Europe 
and America, but curiously the legions into which it is divided by de Selys 
are VW\- differently represented in the two countries. To establish bettel 
terms of comparison I hare given some attention to the descriptions and 

figures of the mat.ure European forms, and their study brings out some 

interestiug points. 

In Europe the legion Lestes is far the best represented ; into this fall 

Lestes ooloratrls Hngen from Radoboj, first figured by Cllarpentier, Agrion 
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ligea, 8. leucosia, and A. peisinoe, I all of Heer and from Oeningen, and 

probably A. iris Heer of Oeningen; a closer determination is perhaps impoti 

sible. Into it also fall Lestes vicina Hagen from Sieblos, which appears to 

be a Lestes in the narrowest sense, and Agrion (Sterope) parthenope Heer 
from Oeningen, which is either a Sympycna or exceedingly close to it. 
The legion nest best represented is Platycnemis, since to the subgenus 
Platycnemis Agrion antiquum Hagen from amber and Agrion icarus Hagen 

from Rott pretty certainly belong. Finally, to the legion Agrion belongs 

Agrion aglaope Heer from Oeningen. 
In America, on the other hand, the bulk of the species fall in the legion 

Podagrion, viz, Dysagrion fredericii, D. lakesii, and D. packardii of Green 

River, Podagrion abortivum from the same, and Litliagrion hyalinum and 
L. umbratum from FlorisFant. The other two species fall in the legion 
Agrion, viz, Agrion mascescens and A. exsularis. 

The following table will show the distribution of recent and fossil spe- 

cies in Europe and North America : 

Receut. Fossil. 
~--- - 

Legion. j North Amer- North Amer- 
Europe. I ica north of ica and West Europe. 

North 

I Mexico. Indies. America. 
!  _ ~---..---_I _ -~- 

No. PwcenL X0. Per cent. No. Percetrt. X0. X0. IPer cerrt. 
Pseudostigma .___.. . ..__. .----. .--- ---- 5 9’ 6 7 -- m-miamev /Percent. ---- .____. I.__. .-.. 

Lestes . .___ ._..-. .___.. ._ 7 18 11 21 14 17 i 7i 70 _____./.______~ 
Podagrion _.____..____.__ .____. .__..__. 1 1 ._____ I____._._ 6 ’ 75 

.__.____,-__--. / 
Platgonemis _ ___. . . . . .__. 11 29 I.._._. .._.._._ .-*--. _--.---. 20 . ..m.. _ . . . . . . . I 
Agrion. ____.._ e-e.._---. 80 53 37 70 60 10 2 26 

Protoneura. _ ___. ._ _. . . . . ._ _ . ..i ._.___+___. .___._._ 3 4 ~.____.j.___._.. .--.-. .-...*.. --- 

Total __ . - - --. - - - -. 3s _._._.__~ 53 ._...._.' 8 ._...... 

Concerning the present distribution of these “legions,” it may be said 
that Pseudostigma belongs to tropical America, Podagrion and Protoneura 

to the tropics and South Africa, Platycnemis to the Old World, and that 
Lest~es and Agriou are cosmopolitan. The cosmopolitan groups and the 
one cot&led to the Old World are those, and the only ones, represented in 
the European Tertiaries ; while one of the cosmopolitan genera well repre- 

1 Hagen considered these as moet nearlg allied to rbe species for which Selys has since cstnb- 
lished t,he genus Chlorolestes in the legion Potlagrion, but 00 judge from the origin of the median and 
subnodal sectors they certainly belong iu Lestes. 
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sented in the United States to-day has not yet been found in its Tertiary 

deposits, and three-quarters of the fossil species belong to a legion essen- 
tially tropical and two-thirds of whose livin g representatives occur in 

America; to offset this, the two other legions which are peculiarly tropical 
(and one of them exclusively American) are wholly unrepresented in the 
American Tertiaries. From what we then know at the present time the 

relationship of the agrionid fauna of the European and American Tertiaries 
was not nearly so close as the living faunas of the two countries. (Sep- 
tember, 1883.) 

Legion PODAGRICJN de Selys. 

To this legion belong most of the fossil Agrionimk of North America. 
The species here described are the first that have been found fossil. The 

‘recent forms of this legion-not a very prolific one-occur mainly in trap- . 
ical America, though nearly half the genera and about one-t.hird of the 
species belong to the East Indies and South Africa. The forms here brought 
to notice are mostly referable to new genera which find their place in near 
vicinity to the South American types. One species appears to belong to 
the South American genus Podagrion. The relationship of these fossils 
may be looked upon as well defined. Their nearest living relatives are 
inhabitants of Brazil, Venezuela, and Colombia. 

The genera here represented may be separated in the following man- 
ner : 

T&e of the genem of Podagrion. 

Pterostigma not more than twice as long as broad, surmountin,rr less thau two cell&s j supplementary 
sectors fern; few pentagonal cellules ..___. .___.. _ _____ ____-. _____..____. ._--_ 2. Podagrion. 

Pterostigma more than twice as long a8 broad, surmonntiu~ several eellules; supplementary sectors 
numerous; many pentagonal cellules. 

Nodnl sector arising from the principal at scarcely one-fifth the distance from t,be nodus to the 
pterostigma; postcostal area exclusively or almost esclnsivelg filled with pentagoual cells; 
several snpplement,ary sectors between the median and subnodal sectors.. . .____. 1. Dysngrion. 

Nodal sector arising from the principal at about one-third the distance from the nodus to the pter- 
ostigma; postcost.al area with tesragoual and very few or no pentagonal cells; no perfect sup. 
plemontary sector between the median and snlmodal sectors .___ ____ ._ _ _.. ._ _ . ..3. Lithaqriow. 

1. DTSAGRION Scudder. 

Dysagriou Scudd., Bnl!. U. S. Geol. Geogr. Surv. Terr., IV: 534 (1878). 

This new type of Agrionina belongs to the legion Podagrion as defined 
by Selys-Longchamps, having a normal pterostigma, much longer than 
broad, the median sector arising from the principal vein near the nodus, the 
subnodal a little further out, and many interposed supplementary sectors. 
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It differs somewhat remarkably, however, from any of the genera given in 
that author’s Synopsis des Aprionines (1862) in several points, as mill be 
seen on reviewing the following characteristics. 

The median sector arises from the principal vein more than one-third 
the distance from the nodus to the arculus; the subnodal arises from an 
extension of the nodus, which in passing below the principal is directed 

somewhat i~n~c~ instead of outward, a somewhat estraordinnry feature ; 
the nodal arises from the principal only as far beyond the nodus as the me- 
dian originates before it, or scarcely more than one-fifth way to the ptero- 
stigma. The reticulation of the upper half of the wing is mostI?- tetragonal, 
and in the discoidal area very open, while in the lower half of the wiq it 
is mostly pentagonal, and dense apically ; this results in part from the grent 
number of interposed supplementary sectors, of which there are several 
between the ultranoclal and nodal sectors, and several between each of the 
following sectors as far as t’he upper sector of the triangle; the upper of 
these curve somewhat downward as they approach the apical border. The 
postcostal area has at first two rows of cellules, but it expands rapidly 
below the nodus, and then has three and afterwards even four rows. The 
nodus is situated at an unusual distance outward, indeed not very fir before 
the mitkZle of the wing (rather more than one-third the distance from the 
base), and at a third of the distance from the arculus to the pterostigma. 
The petiole te rminates at some distance before the arculus and is very slen- 
der. The wing is rather full in the middle, and the apical half of the pos- 
terior border is very full, the apex falling considerably above the middle of 
the wing. 

These characters show the nearest alliance to Philogenia, but the genus 
differs strikingly from that in the position of the nodus, its retreat below 
the principal sector, the character of the postcostal area, and in the great 
number of the supplementary sectors, as well as in less important chnrac- 
ters, such as the density of the reticulation. It seems indeed to be n’verv 
aberrant member of the legion. As the members of this group are Bl 
tropical, and those to which this is most nearly allied (as indeed two-thirds 
of the species) are from the New World, this is an :Idditio& instance of 
neotropical alliances in the insect-fauna of our Tertiaries. 

It is upon the wing that I would establish this genus. Yet fragments 
of other parts of the body occur with the wings, showing that the legs were 

VOL x111-9 
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probably long and slender, furnished with spine-like hairs as long as the 
breadth of the fenrora. The abdomen was moderately slender, rather longer 
than t.he wings ; its ninth and tenth segments a Me enlarged in the 0, the 

tenth half (a), or three-quarters (JJ, as long as the ninth, and the eighth half 
as long again (g), or twice as long (a), as the ninth, and a little more than 
half as long as the seventh. The anal appendages were as long as the tenth 
segment, rounded triangular (0) or quadrate (3). 

The species of Dysa.grion found at Green River may be separated by 
the characters drawn from the neuration of the wing in the following table : 

Table of the specks of Dpagrion. 

Pterostigma at least four times as long as broad; quadrilateral longer t.han broad; middle of the area 
occupied by supplementary veins between the principal and snbnodal sectors filled with quad- 
rilateral cells. 

Pterostigma surmounting four cells; qnadrilat.eral nearly as broad at base as at apex. 
D. fredericii. 

Pterostigma surmonnting three cells : qnadrilaterel nearlg twice as broad at apex as at base. 
L. D. lakesii. 

Pberostigma only three times as long as broad; quadrilateral slightlg broader than long; middle of the 
area between the principal and subnodal sectors filled with pentagonal cells.. -3. D. packardii. 

1.. DYSAGRION FREDERICII. 

Pl. 6, Figs. 2, 5, 6, 9, 10, 14, 1’7. 

Dysagrion fredericii Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 534-537, 775 (1878). 

Several specimens of various parts of the body with wings were found 
by Mr. F. C. Bowditch and myself in the Green River shales, in a railway 
cutting by the rivet bank beyond Green Riyer stat,ion. The most important 

are a nearly perfect wing and its reverse, which preserve all the important 
points of the neuration. A single antecubital appears to be present, nearer 

the nodus than the arculus; the principal sector, like the short sector (sec- 
tor breris), bends slightly upward just as it reaches the arculus; the cel- 
lules in the discoidal area. are half as broad again as long, Tet the breadth 
of the wing is such that the broadest part of the postcostal space, between 
the nodus and the middle of the wing, is more than half as broad as the rest 
of the wing at that point. The quadrilateral is subyuadrnte, about half as 
long again as broad, it,s upper and lower margins subparallei and its lowel 
outer angle about sixty degrees; pterostigma four times as long as broad, a 
little dilated, oblique both within and without, but especially pointed above 
on the outer side, touching the costal margin throughout. The wing is 
wholly hyaline, excepting the infumat.ed pterostigma, which is bordered by 
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thickened black veins, and surmounts four cellules at its lower margin ; the 
veins of the wing generally are testaceous; there are twenty postcubitnls. 

Length of the wing, 36”“; length of part beyond peduncle, 34”“; 
breadth, 9”‘“‘; distance from nodus to tip of wing, 23”“; from .arculus to 
nodus, $“‘In; from nodus to inner angle of pterostigmn, 17”“; length of 
pterost.ignia, 3.5”“. 

Another wing from the same beds with its reverse (Nos. 4165, 4166) 
is very fragmentary, showing little besides the border of tile apical half of 
the wing with the pterostigma, and most of the postcubital nervules. I have 
here considered it the hind wing of the same species, from its similar size, 
the exact resemblance of the pterostigma, which also surmounts four cel- 
lules, and the indication of a similar profusion of intercalated supplementary 
nervules. It seems, however, not improbable that it may prove to be a 
second species of the same genus, from the great diEerence in form. The 
two borders of the outer half of the wing are nearly parallel, and the apex 
falls a little below the middle. This difference, however, really concerns 
only the posterior curve of the wing below the apex. The nodus is not 
preserved. Greatest breadth, 7.5”“. 

. 

Considering the fragaients of heads, etc., referred to under the genus 
as belonging to this species, we have to add Nos. 4179, 4180, and 4182 
(besides No. 62 of Mr. Richardson’s collection) as representing heads; Nos. 
4183, 4184, the united head, thorax, and base of wings ; and Nos. 4170, 
4173, 4174, 4177, 4178, as parts of the abdomen. The. abdomen shows a 
slender, dorsal, pale stripe, distinct and moderately broa.d on the sixth to 
the eighth segments, scarcely reaching eit,her border, and posteriorly ex- 
panding into a small, round spot ; and a faint dorsal line on the fourth and 
fifth segments, interrupted just before the tip. The appendages are simple. 

Length of head (according to the mode of preservation), 4.0-4.5”“; 
breadth of same, 5.5”“; length of thorax, TjWrn; of pedicel of wing, 5”“; of 
abdomen (probably 1”“’ should be aclded for a break at the base), 39”“; 
length of segments 8 to 10, 6’““; breadth of ninth segment, 2.75”“; of 
fifth segment, 2.1”“‘; estimated length of whole body, 5Smm. 

Named for my friend and fellow collector of Green River fossils, Mr. 
Frederick C. Bowditch, of Boston. 

Green River, Wyoming. Three specimens, Nos. 4165 and 4166, 4167 
and 4168, 15244, besides the parts of the body mentioned. 
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2. DTSAGRION LARESII. 

A nearly perfect wing and its reverse represent another species of this 
genus, which is more nearly allied to D. packardii than to D. fredericii, 
differing from the former principally in the form of t,he quadrilateral and 
the shape of the pterostigma, which, although as long as there, surmounts 
only three cellules. There are two antecubitals, one at, the other a little 
,hefore, the arculus; the base of t.he principal and short sectors is straight, 
the cellules in the discoidal area are much as in D. fredericii, the quadri- 
lateral is twice as long as its mean breadth, its basal ma,rgin ha,lf as long 
as its apical, and the vein forming the lower margin bent at a similar angle 
with the inferior vein of the triangle as in D. fredericii; the nodus is placed 
at one-third the distance from the arculus to the pterostigma. The wing is 
hyaline, excepting the fuliginous pterostigma, which is four times as long 
as broad, surmounts three cellules, and is bordered by thickened black veins; 

its outer margin is much more oblique than its inner; there are nineteen 
postcubitals. 

Probable length of wing, 35”” ; length of part beyond peduncle, 
33”” ; breadth, Smm ; distance frotn arculus to nodus, 8”“; from nodus to 
tip of wing, 22.jmm ; from nodus to inner corner of pterostigma, 15.5”“; 
length of pterostigma, 3.75”“. 

Kamed for Prof. Arthur Lakes, of Colorado, my companion in explor- 
ing the fossil insect beds of the West. 

Green River. One specimen, Dr. A. S. Packard, h’os. 259 and 260. 

3. DYSAGRION PACRARDII. 

Pl. 6, Figs. 1, 3, 11. 

Dysagrion packardii Scndd., Zittel, Haudb. cl. Palaout., I, ii, 776, Fig. 979 (1885). 

Another species of this genus is represented by a nearly complete 
front wing, a fragment of a wing and its reverse, and by a tolerably per- 

fect body presumably belonging to it. The wing agrees with that of D. 
fredericii in form and size, but differs in the following particulars: Eo ante- 
cubitals exist, except in the nei&borhood of the arculus, one being present. 
‘nearly half-way from it to the base and another may exist in the broken 
part of the wing just beyond the arculus ; the base of the principal and 
short sectors is strai$t ; the cellules in the discoidal area are, if anything, 
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slenderer than in that species; the quadrilateral is of about equal lengtn 
and breadth, its basal only a little more than half the length of its apical 
margin and the vein forming its lower margin bent at a much greater 

angle with the inferior vein of the triangle than in the preceding species; 
the nodus is placed slightly beyond one.third the distance from the arculus 
to the pterostigma, while in the preceding species it is placed, if anything, 
at less than one-third that distance ; the wing is liynline, excepting the 
dusky pterostigma, which is about three times as long as broad, surmounts 
four cellules, and is bordered by thickened black veins; there are nineteen 

postcubitals. 
The body is slender, the legs slender, but not very long, armed with 

long hairs, and the abdomen, which is considerably longer than the front 
wing, is viewed partly from the side and partly from above ; the superior 
male appendages are shorter than the tenth segment, quadrate, apparently 
of equal length and breadth, with a slightly projecting tooth at the inner 
tip directed inwards. 

Length of entire body, 49”” ; head, 3”” ; thorax, 8.5”” ; fore femora, 

4.25”” ; middle femora, 5”” ; hind femora., 6”“; abdomen, 36”” ; second 
joint, 3.5”” ; third, 5”” ; fourth to sixth, each 6”” ; seventh, 4.5”“; eighth, 
2.5”” ; ninth, 1.5”“‘; tenth, 1.1”“; appendages, 0.6”“; breadth of head, 
4.5”” ; second to fifth abdominal segments (side view), 2.75”“; sixth and 
seventh abdominal segments (top view), 1.75”” ; eighth, 3”” ; ninth, 2”” ; 
tenth, 1.75”” ; appendages, 0.6”” ; length of wing, 36.5”“; of part beyond 
peduncle, 34.5mm ; breadth, 8.6 ; distance from arculus to nodus, 9”” ; from 
nodus to tip of wing, 22.75”“; from nodus to inner angle of pterostigma, 
16.75”” ; length of pterostigma, 3”“. 

Named for the world-known American entomologist, Dr. A. S. Pack- 
ard, of Brown University. 

Green River. Three specimens, Dr. A. S. Packard, Nos. 146, 147, 

252 and 253. 
2. PODXGRION de Selys. 

Tropical South America claims the half dozen known living species 
of this genus, most of which have been found in Colombia and Venezuela. 
The single species we refer here is somewhat imperfect but apparently be- 
longs here, and can certainly not be far removed from it, for it agrees with 
it in the character of the pterostigma and the supplementary sectors. Es- 
cept this no fossil species have been found. 
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PODAGRIOK ABORTIVUM. 

PI. 6, Figs. 7, s. 

Podagrion a~orliuum Scud&, Bull. U. S. Geol. Geogr. Son.. Terr., Iv, 775-576 (1878). 

The specimen represents the apical part of a wing with fragments of 
the middle portion. The pterostigma is a little more than twice as long as 
broad, and, although less oblique on the inner than on the outer side, yet 
lies at an angle of forty-five degrees with the costal edge, and is therefore 

more oblique t.han usual in Podagrion ; its outer side is arcuate as \T-ell as 
very oblique, but in its entire extent the pterostigma scarcely surmounts two 
cellules ; the outer side is much thicker than the inner, and thickens below 
as it passes gradually into the lower border, which, like the costal, is much 
thickened, and appears the more so from being independeut of, although in 
conjunction with, the median nervure. Beyond the pterostigma the ult.ra- 
nodal approaches the principal nervure very closely, so that they are only 
half a.s far apart at the margin as below the pt,erostigma; there are two sup- 
plementary sectors, one between the ultranodal and the nodal, arising below 
the outer half of the pterostigma, the other between the nodal and subnodal, 
arising slightly farther back ; both of these supplementary sectors are 
straight, but the nodal is slightly undulated after the origin of the supple- 
mentary sectors ; a,11 the other veins, excepting the extreme tip of the prin- 
cipal, are straight, and the reticulation tetragonal. The wing appears to be 

hyaline throughout, the pterostigma very slightly infumated, the nervures 
fusco-castaneous, those about the pterostigma deepening nearly to black. 
Apically the wing is well rounded, its ape:; falling in the middle. and not 
at all produced. A species is indicated of about the size of P. macropus Sel. 

Length of pterostigma along costal edge, 1.5”“; of same from inner 
lower angle to outer upper angle, 2.1”” ; breadth of pterostigma, 0.65”“; 
of wing in rriddle of apical half, 5.5”“. 

Green River. One specimen, No. 4169. 

3. LITHAGRION gen. nov. (hz’eos, Agrion). 

Subnodal sector originating from the nodus, the median a little more 

than one cellule previous to it, the nodal at a little less than one-third the 
distance from the nodus to the pterostigma; the latter is stout, dilated, sur- 
mounts about five cellules, its inner border a litt,le oblique, its outer slightly 
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oblique in the same sense. Reticulation dense, mostly tetragonal escept- 
ing in the region of the supplementary sectors of which there are two be- 
tween each pair of sectors from the ultranodal to the short sector, excepting 
in the interspace between the subnodal and the median ; none excepting 
the upper ones are curved, and there is also a single very brief one between 
the short sector and tl!e superior sector of the triangle Postcostnl space 

simple or nearly so, the inferior sector forming it estending beyond the mid- 
dle of the wing but not reaching the border. Wings enlarging considerably 
towards the middle, strongly petiolate nearly to the base of the quadrilateral; 
this is several times longer than broad, enlarging slightly away from the 
base, the lower side from a fourth to a third longer than the upper. Nodus 

situated about one-third the distance from the base to the pterostigma. 
This genus is closely allied to Philogenia and Podagrion, the subnodal 

and median sectors having a similar origin, but it is clearly distinct from 
either; it differs frotn the former in the structure of the pterostigma, which 
nowhere departs from the costal mn.rgin, in the straightness of the supple- 
mentary sectors, the obliquity of the apex of the quadrilateral, the greater , 
distance of the nodus from t.he base of the wing and the less petiolated and 
more broadly expanded form of the wing. In the number and position of 
the supplementary sectors, however, it closely resembles it. From Pod- 
agrion it differs in the earlier departure of the nodal from the principal 

vein, the larger number of cellules below the pterostigma, the much greater 
number of supplementary sectors, and the more broadly expanded wing ; it 
resembles it rather than Philogenia in the structure of the pterostigma, the 
petiolation of the wing, and the position of the nodus. It differs even more 
from Dysagrion, which I have placed in the same group, than from eitllel 
of these two recent genera. Two species have been discovered, both from 

Florissant. 
Table of the epeciee of Lithagt?os. 

Wings clear; postcubitals few . . _ _.. . _____ .____. . _ _ __. .___ __ _ _ ___ __. _ _____ . _ ___. . _ 1___ 1 L. hyalinaul. 
Wings clouded except at base and apes; postcubitais numeroos.... ._. .__ .__._. _____. 2. L. nntbratm 

1, LITHAGRION HYALINUX 

Pl. 13, Fig. 4. 

A pair of wings, bare1.y overlapping at the postcostal margin and with 
the t.ips broken beyond the middle of the pterostigma, but otherwise in 
admirable preservation, represent this species; they appear to be upper wings. 



. 
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The wings are hyaline and are pet.iolated up to the base of the quad- 
rilateral or some distance beyond the first postcostal nervule. Ultranodal 
sector originating from a cross rein midwa,y between the nodus and the 
pterostigma, its course regular and not zigzag throughout its estent ; inferior 

sector of the triangle straight to near its tip, where it bends a little upward, 
runuing parallel t,o the margin and terminating in a cross vein, a little 
irregular near the tip. Pterostigma dark chocolate brown, the bordering 
veins thickened and black ; being broken its form can not, be positively 
stated, but it appears to be nearly four times as long as its median width and I 
considerably expanded on the under surface, probably surmounting four or 
five cellules ; quadrilateral more than four times its breadth at base, its 
lower side half as long again as the upper, the outer side very oblique. 
Nodus rather more than one-third the distance from the base to the ptero- 
stigma ; sixteen postcubimls. Wings rather slenderer than in L. umbrat.um. 

Probable length of wing, 33”” ; breadth, 6.G”” ; distance from nodus to 
pterostigma, 17”” ; from nodus to base, 11.5”“; breadth of wing in middle 
of petiolated portion, 1.3”“. 

Florissant. One specimen, No. 8619. 

2. LITHAGRION UMBRATUM. 

Pl. 13, Figs. 12,14. 

Two specimens, one a complete wing, the other lacking only the 
extreme base and an insignificant fract,ion of the apical margiu, represent 
this species. Both appear to be upper wings. 

The wings are hya.line at base and tip, faintly or distinctly clouded on 
the disk, the clouded portion having distinct lines of separation from the 
hyaline area; the inner line is straight and transverse, crossing the wing 
from the second postcubital veinlet ; the outer line is bent or curved some- 
what,, subparallel to the apical margin, and runs from the middle of the 
pterostigma to a little beyond the apex of the short sector, bending on the 
nodal sector. The wings are petiolated very nearly up to the first postcostal 
nervule, which is placed shortly before the base of the quadrilateral. Ultra- 
nodal sector originating from a cross vein a little distance beyond the nodal 
and shortly before a point midway between the nodus and pterostigma; 
its course is more 0; less zigzag at its origin and again in the middle, but is 

mostly simple ; inferior sector of the triangle straight in its basal half, 



NEUROPTERA-ODONATA-AGRIONINA. 137 

beyond more or less irregular, increasingly so towards its apes, where it 
bends upward so as more gradually to approach the border, and finally ends 
close to the superior sector of the triangle in a cross vein; many of the 
cellules in the apical half of the postcostal space are broken by cross veins 
forming a broken supplementary sector here, and the same thing occurs 
feebly in the interspace above. Pterostigma scarcely more infumated than 
the disk of the wing, expanding slightly in the middle, about four times as 
long as broad, surmounting five to six cellules. Quadrilateral very slender, 
five or six times as long as its basal breadth, its lower about one-fourth 

Ionger than its upper side, its outer side oblique. Nodus rather more than 
one-third way from the base to the pterostigma ; twenty-seven postcubitals. 
Wings rather stouter than in L. hyalinum. 

Length of wing, 34.5”” ; breadth in middle, 8.5”‘” ; in middle of petiole, 
1.5”” ; distance from nodus to pterostigmn, 1Sq”; from nodus to base, 

10.5”“. 

Florissant. Two specimens, Nos. 6927, 8163. 

Legion AGRION de Selys. 

All the fossil species of this group, both in Europe and America, have 
been referred to the genus Agrion, which is by far the richest of its mem- 
bers at the present day. 

AGRION FBbricius. 

This genus, in recent times one of the largest and most cosmopolitan 

of the legion to which it belongs, is represented in the rocks by a single 
species in Europe, A. aglaope Heer from Oeningen, and the two species 
from America here described. Besides these a single immature species has 

been found in Europe (Oeningen) and another in America (Florissant), 
which are placed in this group as typical of the Agrionina. 

The genus is, as stated, cosmopolitan, but its richest representation is 
in the tropics, and in the northern hemisphere at least it is more richly de- 
veloped in the New World. The two species here described from wings 
are nut sufficiently perfect to decide into what subgenus they will fall, but 
they are certainly closely related to each other and appear to be most 
nearly allied to Amphiagrion or else to Pyrrhosoma or Erythromma. 
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The American fossil species of Agrion which are represented by their 
wings may be separated as follows: 

Table of the species of Agrion. 

Four antenodal cellules below the short sector; auteuodal portiou of tbe costs scarcely arched. 
1. A. nla8cescme. 

Three antenodal cellules below the short sector ; antenodal portion of the costa noticeably arched. 
0. A. arsularis. 

1. AGRION MASCESCENS. 

PI. 13, Figs. 8, 9. 

This species is represented by a pretty well preserved specimen and 
its reverse showing most of the body, a part of the legs and the wings, but 
the latter confused by the overlying of those of one side upon those of the 
other. The head is preserved only enough to show its form? which has 
nothing peculiar, and the same may be said of the thorax. Seven joints of 
the slender abdomen are preserved, the second of which indicates that the 

specimen is a male. The head and thorax with the legs are black, but the 
abdomen is colorless; the legs are doubled up, the femora about as long as 
the breadth of the head, and the tibia1 spines, of which there are seven or 
eight Iti a row, are a little shorter than the interspaces between adjacent 
ones The wings are scarcely depressed at the nodus, the antenodal por- 
tion of the costal margin almost straight, hyaline with black veins, the 
pterostigma normal, rhomboidal, slightly longer than broad, alike on both 

wings, the only difference being in a slightly greater obliquity of the outer 
and inner margins (and especially of the outer) and the slightly shorter 
lower margin in the front wing; very pale fuliginous, fading out towards 
the margins, margined with heavy blackish veins, surmounting a single 
cellule. The inferior sector of the triangle originaies far before the basal 
post.costal nervule, which is situated slightly nearer the second than the first 
antecubital nervule. The arculus is directly beneath the second antecubital 
nervule. There are apparently eleven postcubitals on the fore wing and 
there are ten on the hind wing. Quadrilateral of the fore wings with tlte 
inner and upper side of similar length and half as long as the lower side ; 
on the hind wings the inner side is considerably shorter than the upper, and 
the latter nearly three-fifths the length of the lower ; four antenodal cellules 
below the short sector; the petiolation begins unusually near the base of the 
wing or considerably before the first antecubital nervure. The nodal orig- 
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in&es rather less than half-way from the nodus to t*he pterostigma ; the sub- 
nodal terminates quite beyond the extreme tip of the pterostigma, the 
median below its tip, the short sector, which ends in a zigzag course, before 
the pterostigma and below the origin of the ultranodal ; the superior sector 
of the triangle, which is st,raight to the tip, midway between the origin of 
the noclal and the pterostigma ; and the inferior sector of the triangle, which 
becomes zigzag a little beyond the nodus, terminates a little before the last. 

Length of wings, 21.3”” ; breadth, 4.6”“‘; distance from nodus to base, 
7.25”“; to arculus, 3.4”“; to center of pterostigma, 12.5”‘m; breadth of head, 
3.5’““; diameter of eyes, 1.25’““; length of thorax, 5”‘“; of femora, 3”“; of 
tibia1 spines, 0.25”“; of abdomen (seven joints), 24.5”“; of first joint, 0.6”‘“; 
second, 1.8”‘“; third, 4.4”” ; fourth, 5”“; fifth, 4.6”“; sixth, 4.6”“; seventh, 
3.4”“; width of last, 1.2”‘“. 

While the venation of the wing proves that this insect belongs in the 
legion Agrion, the unusually short petiolation of the wing shows that it 
can not be referred to Telebasis, and the short spines of the tibi= that it can 
not be an Argia. To which of the numerous subgenera of Agrion it, should 
be referred can not be determined at present, but from the apparent want of 
postocular spots and the early origin of the inferior sector of the triangle 
it would appear to be most nearly allied to Amphiagrion or else to Pyrrho- 
soma or Erythromma. If to the former its affinities are with tropical 
American forms ; if to the latter with temperate forms of either hemisphere. 

Florissant. Two specimens, Nos. 6824, 7158.. 

2. AGRION EXWLARIS. 

Pl. 13, Fig. 6. 

A single nearly perfect wing differs so slightly from A. mascescens 
that it would appear to belong to the same restricted genus, although from 
our ignorance of the length of its tibia1 spines it might be considered an 

Argia. The win g, which is apparently an upper one, is a little depressed 
at the nodus, the antenodal portion of the costal margin being somewhat 
arched, hyaline with black veins, the pterostigma normal, rhomboidal, 
slightly longer than broad, the outer and inner margins considerably 
oblique, the outer perhaps the more so, fuliginous, margined, especially 
within, with heavy black veins, surmounting rather more than one cellule. 
The inferior sector of the triangle originates before the basal postcostal nerv- 
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ule 01’ just beneath the first nntecubital ; the petiolation therefore begins at 
this point; the basal postcostal lies midway between the two antecubitals; 
the arculus is directly beneath the second ant,ecubital nervale ; there are 
eleven postcubitals ; quadrilateral with its inner side scarcely short.er than 
its upper, the latter half as long as the lower side ; three antenodal cellules 
below the short sector. The ultranodal originates only two cellules before 
the pterostigma ; the nodal at scarcely less than half-way from the nodus to 
the pterostigma ; the subnodal terminates just below the tip of the ptero- 
stigma, the median below its middle ; the short sector, which has a zigzag 
course in the outer fourth of the wing, terminates apparently below the 
base of the pterostigma or scarcely short of it. 

Length of wing, 21.65”” (the extreme base is not represented in the 
plate, although part of it is preserved) ; breadth, 4.35”” ; distance from 
nodus to base, 7.65”” ; to arculus, 3.~” ; to center of pterostigma, 12.5”“. 

This species differs from the preceding principally in the longer petio- 
lation of the wing, the arching of the base of the costa, the number of ante- 
nodal cellules beyond the quadrilateral, and the more apical termination of 
the upper sectors. 

Florissant. One specimen, No. 8146. 

AGRION TELLURIS. 

PI. 13, Fig. 10. 

Two nymphs, evidently belonging to the same species, have been found, 
and, considering the impossibility of determining to which, if any, of the 
species of Agrionina found in the perfect state they belong, they are treated 
as distinct, following the precedent set by Heer, and followed by others. 

The head is full, well rounded in front, squarely truncate and a little angu- 
lated behind, about half as broad again as long, scarcely broader than the 
thorax ; the antenxe, or such parts as are preserved, are very slender, a, 
little shorter than the head, the basal joint twice as stout, about twice as long 
as broad. The legs are very long and slender, especially the hinder pair, 
which would reach to the base of the antepenultimate abdominal joint ; the 
femora are narrowly and equidistantly four times barred with dark bands, 

the extreme bands at base and apex ; the tibke are less thdn half as broad 
as the femora and have a broader median dusky band. The dark wing pads 
are long and slender, twice as long as the width of the abdomen, and less 
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than half as broad, nehrly reachin g the extremity of the third abdominal 

segment. The abdomen is equal, scarcely tapering apically, the joints twice 
as broad as long, entire, not excepting the last. The caudal flaps or tracheal 
pads are considera,bly more than half as long as the abdomen, the middle 
one, sllowingr on the left in Fig. 10, lon g, slender, fusiform, pointed apically, 
largest a little beyond the middle ; the lateral pair are much larger and 
asymmetrical, the inner flange, or the portion of the tracheal pad lying 
within the median rod, being subequal, but broadest just before the tip, as 
broad throughout as the broadest part of one flange of the median flap ; the 
outer flange gradually expandin, m with a slight convexity from the base to a 
little beyond the middle, where it is twice as broad as the opposite flange, 

and then tapering rapidly, regularly, and with a scarcely perceptible con- 
cavity, to the tip of the median rod ; the edges of the pads are delicately 

denticulate, distantly on the expanding basal portions, more densely on the 
apical tapering parts and especially on the outer edges of the lateral pads, 

the denticulntions, like the median ribs, being black. 
Length of body (excluding terminal flaps), 21”“; of front femora, 

3.25”” ; middle femora, 3.25”“’ ; hind femora, 5”” ; hind tibiae, 6.25”” ; hind 
tarsi, 2 25”” ; wing pads, 6.5”” ; breadth of head, 3.5,‘, ; thorax, 3’“” ; base of 
abdomen, 2.65”” ; tip of same, 2.1”“; length of terminal flaps, 7.5”” ; 
breadth of lateral flaps? 2”“. 

In the present state of our knowledge of the larvae of Agrionidze it is 
impossible to indicate with any certainty the position of this nymph. The 
absence of any sign of the mask, too, will remain a difficulty when we are 

more familiar with the living forms, but the small size of the head and the 
shape of the antenme and caudal flaps will afford good points for comparison. 

Florissant. Two specimens, Nos. 13525, 14174. 

Tribe ESCHNINA Hagen. 

This group of lnrger Oclonata seems to have been less richly endowed 
mi th species and genera than the other families both in past times and at 

present. The most recent study of the group by- de Selys, which has just 
appeared, divides the Zschnidrc proper into five genera and twenty-three 
subgenera, of which Zschna., with more than half the subgenera, embraces 
more than half the one hundred and fifty known recent species and is cos-. 
mopolitan. It also embraces all the known fossils from the Tertiaries, 
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. 

excepting one from Radoboj, an Anax, first described as JEschna metis by 
Heer. Four fossil species are known from the Old World and two are here 
described from the h’ew. Of the Old World types one is merely mentioned 
by Hagen as found in amber and is represented only by the tip of a wing. 
A second, from Bornemouth in England, has been figured by Goss without 
a name. It appears to belon, v to the subgenus Baskschna, but, as it is cer-’ 
tainly incorrectly drawn in some particukks, it may be in those, such as 
the simplicity of the subnodal sector, upon which this suggestion is based. 

The other two, ~Eschna polydore and 2E. tyche from Oeningen,. were 
described nearly thirty-five years ago by Heer, and are cert.ainly very closely 
allied, though distinct, as Heer pointed out. They seem to belong pretty cer- 

tainly to 2Eschna s. s., and are apparently not far removed from the European 
2E. mixta Latr., as I judge from direct comparisons with the entire series 
referred by de Selys to 2Ekchna s. s., which I have had the opportunity 
of studying in the Cambridge Museum through the favor of Dr. Hagen. 
Heer also directly compares the former to that species, as -1 subsequently 
noted. *&tr independently formed opinions have therefore completely coin- 
cided. These two species are also very nearly allied to one of the Ameri- 
can forms, which, however, more closely resembles a common American 
species, 23. constricta Say. The other American fossil belongs to Bask- 

schna. The resemblance of the Tertiary Eschnid fauna of Europe and 
America appears therefore to have been tolerably close. (September? 
1883.) 

XWHNA Fabricius. 

All the fossil 2EGschnina known, excepting one (an Anax), belong to 
&chna, two European and one American to 2Eschna proper, and one 
from each country to Basizschna. ’ 

The species of 2Eschna from Florissant known by their wings may be 
separated thus : 

Table of the 8ltbgeWPa of ;?khnn. 

Subuodal sector fwkecl, its upper I*orli separated from the no531 by a single row of cells ; pteroatigms 

hardly more than t,hrce times as long a,s broad and ouly one-fourth a8 lollg a8 the space between 

it. and the uodus.. _ __ .- .____._______. .____ _ .___-. .__---- --..----.-mm. __ _ __. .____. 1. Xwhrn 8. 8. 

Snbnodal Bettor simple, separated from the uodal by three row8 of cells; pterostigma few or five 

times as long as broad, more than one-third as loug as the space betmeeu it aud the Ilodus. 
2. J~aainwh~2a. 

1 Vide supra. 
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1. Subgenns ~ESCHNA Selys. 

This group of the genus rEschna is a cosmopolitan one, and includes 
a larger proportion of the species than any other. To it belong two 
European and one American fossil species, all closely allied, but thti 
European more nearly related to an existing European species, 2E. mixta, 

the ,American to an existing American species, ;E. constricta, than to any 
others. 

A~~~HNA (~Es~HNA) SOLIDA. 

PI. 13, Fig. 1. 

A remarkabl- well preserved front wing, the extreme base only lost 
Wing of rather small size and rather slender, the middle line of the basal 
half bent at a slight angle with that of the apical half; tip of the wing uni- 
formly rounded ; notlulus above the principal sector strongly and rather 
regularly curved, much nearer the pterostigma than the base ; nodal sector 
curved rather gently upward in the middle portion of its course but termi- 
nating some distance below the apes of the wing; subnodal sector forked 
widely a little before the pterostigma, the upper fork turning abruptly 
upward at its origin; the intercalated sector between the subnodal and 
median forked below the base of the pterostigma, its upper fork also curved 
upward and separated at tip from the lower fork of the subnodal by only a 
single row of cells, as usual ; median and short sectors separated in the 
apical half (or less) by a double row of cells in the discoidal field below the 
triangle, first two, then three, and afterwards four or five rows of cells irreg- 
ularly disposed. Pterostigma scarcely four times as long as broad, the 
inner and outer margins very oblique and parallel ; color blackish castane- 
ous, the bordering veins black. Antecubitals more than twenty-two (prob- 
ably about twenty-five), post,cubitals fifteen. 

Length of wing more than 41”” (probably 4J”‘111) ; breadth, 10.5’“” ; dis 
tame from nodulus to base of pterostigma, I 5”‘” ; length of pterostigma, 4”‘“. 

This species plainly belongs to the subgenus 2Eschna. By favor of 
Dr. Hagen I have compared it clirectly with all the species referred by 
Selys to that group, exceptin g a couple of rare forms, and unquestionably 
it is most closely allied to B. constricta, though closely resembling ,E. 
marchali. Indeed, the resemblance to AZ. constricta is closer than I have 
yet found between any well preserved Florissant insect and any liviilg 
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type ; it agrees better with it than LE. constricta does with any other living 
form. The nodal sector of Z. solida is not so strongly curved as in LE. 
constrict.a, and the pterostigma of the fossil is slightly longer ; these are the 
most important distinctions that mere noted. 

Florissant. One specimen, No. 8347. 

2. Subgenus BASI,E~CHX~ Selys. 

As was stated in the general remarks under JEschnina, Goss’s unnamed 
aschnid from Bornemouth, England, probably belongs to this group ; an 
interesting fact since, so far as I know, it is exclusively an American group, 
and one of our own fossils falls therein. It is the only subgenus of aschna 
besides JEschna proper which is known in a fossil state. 

~ESCHNA (BASIASCHNA) SEPARATA. 

Pl. 13, Fig. 15. 

A complete front wing and its reverse broken near the course of the 
median sector and the part below crowded up against the upper portion, so 
as to confuse the parts next the line of fracture. 

The wing is of rather small size, rather slender and straight; the tip 
is slightly angulated rather below the middle of the wing; nodulus placed 

at almost two-thirds the distance frotn the base to the pterostigma, scarcely 
directed backward above the subcostal, below that straight, directed some- 
what forward and reaching the subnodal; nodal sector curved rather 
strongly and somewhat rapidly upward in the tniddle part of its course, 
terminating a little distance below the tip of the wing; subnodal sector 
simple and beyond the base of the pterostigma subparallel to the nodal ; 
the intercalated sector between the subnodal and the median simple, 
but curved in the course of what would be the superior fork if it were 
branched, and even more strongly curvecl than in Xschna solida; median 
and short sectors separat,ecl apically by a double row of cells, but to how 
far from the margin can not be seen; in the discoidal field below the tri- 
angle there are at first two, then three, and afterwards four or five rows of 
cells, the last arrangecl in sotnewhat obscure oblique series. Pterostigma 
five times as long as broad, both outer and inner margin very oblique, but 
the outer much tnore so than the inner ; the color uniform pale clay brown, 
but the thickened bordering veins black. Antecubitals twenty-three, post- 

cubitals thirteen. 



Length of wing, Urn”‘; breadth, 10.2”‘“; distance from base to nodulus, 
21..5”” * , from nodulus to base of pterostigma, 13.2”“‘; length of ptero- 

. 
sti,rrma, Gm”‘, 

This species differs from 2. solida in its more pointed tip, straighter 
form, simple subnodal sector, which is separated from the nodal by three 

rows instead of one row of cells, and by the greater approximation of the 
nodulus to the pterostigma as well as by the greater Jength of the latter. 

It is very closely related to ZEsclina janata Say, which Selys makes 
the type of his Bnsixschna. The nodal sector has precisely the same 
curve just before the pterostigma, and it differs mainI>- in tile more ucuate 
tip of the principal nervule intercalated between the subnodal and median 
sectors. 

Florissant. One specimen, Nos. 8164 and 11693. 

~ESCHNA LARVATA. 

Pl. 13, Fig. 11. 

A single specimen of a larva has been found belonging to this genus 
and not improbably belonging to one of the species describ;d ; but as this 
can not from the nature of the case be determined it will I)e best to give it 
a distinct name for ready reference. The front half of the body is rather 

obscure, but the outline shows the form with sqfficient distinctness. The 

body is largest in the middle of the abdomen, scarcelyv decreasing in size 
anteriorly, but posteriorly narrowing somewhat rapidly beyond the fourth 
abdominal segment; the outer edges of the posterior borders of the seg- 
ments are not prodnced ; the three anal valves are distinctly seen, are very 

slender and finely pointed : one of the legs is preserved, showing that it is 

slender and of the usaal form. 
Length of body, 34.5”“‘; breadth in middle of abdomen, i.jNm; at 

base of abdomen, 6”‘” : at base of anal valves, 2.5”“’ : length of latter, 
3 .>smIn ; of femur of hind (?) leg, V” ; of tibia, 4.5’“” ; of tarsi 7 4 ~5”““. .d 

Flocissant. One specimen, No. 18 16. 

Tribe LIBELLULINA Hagen. 

A small number of species of this tribe OCCUI in the European Ter- 
tiaries. 

VOL SIII- 10 
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LI~ELLIJLA sp. 

PI. G, Figs. 4, IG. 

(Libellttli~rn) Scudd., Bull., U. 8. Geol. Geogr. Surv. Ten., IV, ii5 (187d). 

Fragments of an abdomen in obverse and reverse are probably to be 
referred t,o Libellula only in the broadest 1)ossible sense, but they are insuffi- 
cient to give further determination. They evidentl), represent four or five 
of the terminal segments of the hod!-, there being first three segments of 
equal breadth and a similar length, a little longer than broad, with a slight 
median carina; and then three others without a median carina and with 
continually decreasing length, the first of them (probably the eighth seg- 
ment) half as long as the precedin,, (r hut of t,he same width ; the next half 
as long as bhe one which precedes it, but narrower, and the last still narrower 
(but imperfect). 

Length of the fragment, 20”“; of its third (seventh? abdominal) seg- 
ment, 4.5”” ; breadth of same, 3.5. 

Green River, Wyoming. One specimen, Nos. 41i5 and 4176. 

Suborder PLANIPENNIA Burmeister. 
The collections obt,ained at Florissant embrace eight genera and thir- 

teen species of planipennian Neuroptera. All of the species and four of the 
genera are new, and belong to four families. The Raphidiid,l: are the most 
numerous, embracing Raphidia, with a single species, and Inocellia with 
four; the species referred to Raphidia hardly belongs to it in a strict sense, 
since the costal vein is excessively short, there are no costal veinlets, and 
the sectors do not originate obliquely from the radius, but more indirectly 
by transverse veins ; all the species of Inocellia, wliich fa,ll inbo two sections, 
differ from living types and also from the species found in Oligocene amber 
of the Baltic in having no tr;llls\-erse series of regular discoid:11 areoles be- 
low the pterostigmn. iI single species of Osm~lus represents the Heme- 
robid:l>, :Illd dialers from living forms, as does ~1s~) t,he mnlwr species, in the 
simple C~llaYilCtc~ of tile costal nerrules, the much smaller number of sectors, 
:tnd the limited supply of cross-veins in the basal !ialf of the wing, giving 
tllis regioli a \-er\- tlifferent appearance from its rather close reticulation in 
moden I t!-pes. It may here be notic*ed that as a ver! * gener;~l rule the neu- 
rat.ioll of the willg is m11cll closer in modcr11 Planipennia tlliln in their Ter- 
tiary representatives. 
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There are four species of Clirysopid:e, referable to two genera, each of 

them extinct; Chrysopiclx have not before been recognized in Tertiq- strata, 
the single species poorly figared by Andrii, and never carefully studied, 
being much more probably one of the Hemerobicl:-2. Thcs~ two genera, 
called Pal;roc~hrysa and Tribochrpsa, are alliecl to the living Nothochrysa, 
but differ from modern types in the zigzag course of the upper cubital rein, 

and in its direction, which is throu$l the middle of the wing, as well as by 
the smaller number of sectors and the entire absence of any transverse 
series of gradate veiniets ; Pnlreochrysa is represented by a single species, 

Tribochrysa b- three, and the genera differ from each other in the course 
of the upper cubital vein, which in Pal~ochrysn is direct and borclercd by 
comparatively uniform cells, while in Tribochrysn it is doubly bent in the 
middle, and is therefore bordered by very unecyual cells. Two species of 

Panorpidz have been founcl, oue of which is referable to a new genus, Hol- 
corpn, which differs from Pnnorpa in the entire absence of cross-veins, and 
is remarkable for the spots on t.he wings. All these have been discorered 

at Florissant only. No plsnipennian Neuroptera have been found in the 
Green River shaies, but the Tertiary beds of British Columbia have fnr- 
nished a single species of Hemerobidz, belonging to an extinct genus allied 
to Xcromus, and which I have called Bothromicromus; and we have re- 
mains of one of the Sialidz from beds of Laramie age in Colorado, which is 
introduced here. 

The number of species of Tertiary Planipennia is nearly doubled by the 
discoveries alreacly made in the American Tertiaries, but the families, and es- 
pecially the genera, are very differently represented on the two continents ; 
thus the Raphidiidz have in Europe only one species of Inocellia, while, 
on the other hand, the Hemerobidir: show one or more species each of 
Nymphes, Sisyrn, Hemerobius, and Osmylus. The Chr-sopids, as stated, 
are unrepresented, although two species are known from t.he Jura. The 
Panorpidre have one species of Panorpa and three of Bittacus, while there 

are also two species of Ascalapl~us and one each of Nyrmeleon, Chnu- 
liodes, and Couiopteryx, belonging to families not found fossil in this coun- 
t.ry. (September, 1583.) 
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Family SIALINA Leach. 

This family is composed of two groups, each represented in our rocks. 
As they differ somewhat remarkabl!- in history and distribution, such gen- 
eral remarks ns can be made will appear in contra.sting the statements which 
follow under each. 

Sxthiamily SIALIDJE Stephens. 

The Sialid:e are evidently an expiring type, A considerable uumber 
of Paleozoic forms have been referred, with more or less reason, to it or it,s 
vicinity, and certainly the resemblance of its modern genera to the bulk of 
the ancient neuropteroid types is greater than can be affirmed of any other* 
modern gro~y. Pet even in the Nesozoic period we know of comparatively 
few examples ; Hngen refers an undescribed species from the Jura to COY!-- 
dalus; Westwood figures a Sialium from the Purbecks, and the.species given 
here, belonging to the disputed Laramie beds, is known only by its egg- 
masses.; I have also shown that the larval Mormolucoides articulatus Hit&c. 
from the Connecticut River sandstones is to be regarded as a sialid. In 

Tertiary times, where the number of insects known is vastly increased, we 
find no greater representation. One species only, chauliodes prisca, from 
the amber, is well known; Gravenhorst and Burmeister speak of a Senlblis 
from amber, which may be the same as Hagen’s, above mentioned; and azli 
insect’s leg from Rott has been doubtfully referred here. No species of this 

group has been found in the American Tert,iaries. So too we find the exist- 
ing species very meager as compared with other families of Neuroptera ; 
but that some existed in American Tertiaries can not be doubted by any 
who will compare OLU huge living Corydalus with the still more giga.ntic 
Corydalit,es from the Laramie beds. (Sel)tember, 1883. j 

CORYDALITES Scudder. 

Corydaliles Scudder, Bull. C. S. Geol. Geogr. Surr. Tcrr., IV, 537 (1878). 

The egg-masses thus named were described b>- me in 187S, but it was 
not until the publication of a figure of one of them in Zitt.el’s Handbuch der 
Pal;~ontologie, in 1885, that their existence in beds of quite similar age in 
Jj;urope was recognized. On this point I may quote from a letter written me 
by the Marquis de Saporta in May, 18% : 



11 m’a suffl de jeter les yens sur votre figure 981 pour rccounaitre l’identit6 par- 
faite de votre Cor-@lites fecundum avec des corps fossiles, nya’n t m6me aspect et mf?me 
composition qui out tit6 recueillis en assez bon nombre et parj’aittitlent couservf5s clans 
notre terraius li liguites de Fureau p&s d’his, et jnstement ces lignites sont maiute- 
nant rapport& uuirerselletnent au Garumnien inf&ienr, et mcme plus has au Cam- 
panien, c’est & dire, A l’horizon de la craie snpfkienre. I1 est done trks inttkessant de 
constater la pr6sence de ces nids ou r&unions d’ceufs de Corftla.lis, au mGme uiveau, en 
Europe comme en Ankriqne et probablement daus les mcmes contlitious de dGp&. 
Les CorJdalites fecundum ont 6th recucillis :i Trets prt;s de Fureau dans Ies lits char- 
bonueux exploit&, oti ils se trourent associk ib des feuilles de Nelumbium. 11 est 
m&me visible que ces Xelumbium ont r&u sur pl:we et les Corydalites ont du vivre 
c&e S c&e et placer leurs ceufs clans des mdmcs lieux. 

CORYDALITES mcumua~. 

Pl. 4, Figs. 5-7, 13-16, B-21, 23. 

Corydalites jecundum Scudd., Bull. U. S. Geol. Geogr. Surv. Ten., IV, 597-540 (1878) ; in Zittel, Handb. 
Pnlzont., I, II, 776, Figs. 981e, b (1885); White, Rep. U. S. Geol. Geogr. Surv. Ten., XI, 173-174 
(1879). 

Under this nanle I have classed a,n insect which laid some remarkable 
egg-masses, obtained in numbers by Dr. C. A. White, at Crow Creek, fifteen 
miles northeast of Greeley, Colorado, in lignitic beds of the Earamie group. 
These egg-masses are five centimeters in length by nearly two in breadth 
and one in height, nearly equal throughout, rounded and slightly pointed 
at the tips, and of a dirty yellowish brown. They are estimated to contain 
each about two thousand eggs definitely arranged, and coated with a cov- 

ering of what was presumably albuminous matter, which also surrounds 
each egg. The close general resemblance of these eggs and of their clus- 
tering to that of the eggs referred by Mr. C. V. Riley to the neuropterous 
genus Corydalus ’ leave little doubt concerning their probable affinities. 
1I.r. Riley’s description is as follows : 

The egg-mass of Corydalus cornutus is either broadly oral, circular, or (more excep- 
tionally) even pyriform in circumference, flat on the attached side, and plauo-convex 
[broadly courex is doubtless meant] on the exposed side. It averages Zllnm in length, 
and is covered with a white or cream colored albaminous secretion, which is gcuer- 
ally splashed around the mass on the leaf or other object of attachment. It coutains 
from two to three thousand eggs, each of which (PI. 4, Figs. 17, 22) is 1.3”‘” long and 
about one.t~hird as wide [he figures them of a sleuderer form], ellipsoida.1, translucent, 
sordid white, with a delicate shell, and surrounded aud separated from the adjoining 
eggs by a thin layer of the same white albumiuous material which covers the whole. 
The outer 1aFer forms a compact arch, with the anterior ends pointing inwards, aud 

IIt has been suggested that these may belou g rather to Chnnliodes, a closely allied genus of 
Neuroptera ; but Nr. Riley declnces that they are identical with these found iu the body of Corydalus. 
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the posterior cuds showing like faint dots through the white corering. Those of the 
marginal row lie flat ou the attached surface; the others gradually direrge outwardly, 
so that the central oues are a,t right angles with said object. Beneath this vaulted 
1aFer the rest lie on a plane with the leaf. those touching it, in coucentric rows, the 
rest. packed in irregularly.1 

In the fossil ootheca the mass is much larger and more elongated, and 
possesses besides one characteristic in which it differs strikingly from that 
of Corydalus (and on which account particularly I have used a new 
generic appellation), viz, the division of its mass into two longitudinal 
and equal halves by an albuminous wall, or rather by double albuminous 
walls, which ma,y be parted above, leaving as the only connection between 
the two halves their common albuminous floor. There are indeed a few 
specimens which show no sign of this division, but a median furrow, or a 
deeper and more complete separation of the two halves, is so prel-alent that 
this seems to be the only esplanation to be offered for its appearance. 
Their absence in the few specimens is probably due to defect of preserva- 
tion. ‘I’he common albuminous floor and the upper and outer albuminous 
coating are of remarkable thickness, varying from one to t.hree milli- 
meters; but the coating attenuates to a mere lamella as it passes down the 
median furrolv’, so that when the mass remained quiet in t,lie position in 
which it was laid, the lateral halves pressing closely against each other, the 
combined thickness of the two albuminous walls wouId together no more 
than equal the ordinary thickness of the nlbuminous partition between any 
two contiguous eggs. That such a @ition esisted even in those which 
do not now show it seems probable from the regulnrit,y of the furrow in 
every instance of its occurrence and by its prevalence; some specimens 
merely show a sharp groove along the middle, the halves remaining in 

complete juxtaposition ; * others agrain are so completel?- separated as to be 

curled over and meet beneath (Figs. 19, 23). 
This, together with the fact that the egg-mass is otherwise extremely 

regular (showing only so little plasticity as to allow one broad side to be 
straigllt, while the opl)osite is a little (*onvex) and never exhibits the slightest 
tendenc?- to coil longitudinally, leads me to believe that the egg-masses 
were laid in the water of shnllow basins, upon the muddy- floors, which 
---.~~ ~~~~.-- _.~ ~~ ..____._ _.__ _ ~~. - -..- - ..- _ .~ _-I__-- . 

1 Proc. Am. Assoc. Ad. Sci., vol. 25, pp. 27i-270’. 
“These specimeus are some from which weatherin, tr has removotl their outer albumiuous coating ; 

perhaps, if this had remained, the furrow would have been concealed by the complete union of the 
attingeut albuminous walls. 
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could be reached by the abdomen of the insect while resting upon a stone 
or overhanging twig. In this medium the albuminous secretion would es- 
pand to the utmost; if the bunch of eggs remained undisturbed, it would 

present us with the more regular hirudiniform masses that have been found ; 
if rolled about by the disturbance of the waters, the two halves would curl 
toward exh other more or less closely, forming a subcylindrical mass, and 
inclose between their approachin, v walls more or less of the 111ud in which 
they are rolled. This is exactly the appearance of most of them now, 
inclosing the same substances as that within which they and the accompany- 
ing Bnlimi and other fresh-water mollusks lie embedded.’ 

These masses differ from those of Cor~~lalus in the estraorclinary amount 
of albuminous matter which surronncls both the entire mass (Fig. 16) and 
each individual egg (Fig. 7). Tl lis is perhaps to be explained by the 
medium in which they appear to have been laid, and will in part account 
for the vast size of the ootheca, which are much larger than any mass of 
insect eggs which I can fincl noticecl. The size of the mass, however, is 
also due to the greater magnitude of the end ww themselves, which are twice 
as long as and proportionally larger than tliose of Corydalus (Figs. 17, 2 l), 
and lead to the conviction that we are to look in the rocks of the Laramie 
Group for an insect of great magnitude, closely allied to our Corydalus, 
itself the largest of all known Sialina. It can hardly be doubted that it 
must have been at least clouble the size of the living type. The number of 

eggs laid is about or nearly the same as in Corydalus, presuming, in either 
case, all to be laid at once. 

Compared with the can , mws the albuminous substance surrounding them 
is much softer, more or less friable, and easily removed, being everywhere 
composed of fibers running in the same direction as the longitudinal axis 
of the egg. The weathering of the specimens has been such that in sev- 
eral instances the whole albuminous cap has been removed, and in othePs a 
large part also of the interovular partitions, leaving the eggs standing erect, 
each separated from its neighbors by from one-third to one-half its own 
thickness. In many cases the eggs can be pulled from their cells ; and, al- 
though frequently flattened, they may be studied almost as well as if living. 

The eggs (Fig. 21) have an average length of 2.6”“’ and a central 

The deposit in which they occur iua fresh-waterone; but Mr. Lwqnereux iuforms~e that bmckieh- 
meter forms are found both above and below them. For details concerning the ap of the deposit and 
t,he fossils associated with Corydalites, see the article by Dr. C. A. White, quoted above. 
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width of U6”“’ ; thqv are nearI?. cj-lindrical, but faintly arcuate, slightly at- 
teuuated at the anterior extremity, and slightly tumid on the posterior half, 
at the tip of which the>- taper rapidly, rounding off to a rather broadly con- 
vex extremity, which is flatteued or often sunken in a circular central spac.e 
0.1 m”’ in clianleter (Fi g. ‘i), ourside of which the surface is rather profusely 
filled with very shallow, obscure, circular pits, a~-eraging 0.01”‘“’ in diameter. 
The anterior e:;tremity (Figs. 5, 6) terminates in a slightly elevated, thin, 

subtuberculate rim, inclosing a terminal portion, whose surface gradually 
rises centrally to form a truuca.tecl cone, and is pitted with saucer-like depres- 
sious, gradually diminishiug in size up the sides of the cent.rnl extension ; 
the latter is about as long as the breadth of its tip ; its extremity (Fig. IS), 

0.01-O.OxPm in diameter, is more or less sunken, with a central circular 

pit (the mic~opyle) 0.01”” in diameter ; while the rounded margin of the ex- 
tension is made more or less irregular by the saucer-like depressions which 
surmount it, but have now become of extreme minuteness. 

This structure of the anterior extremity of the egg agrees with what 
was previously known of the cab 0‘~ of Sialis, but no mention of the elevated 
point was made in Mr. Riley’s description of the egg of Corydalus. It oc- 
curs there, however, as I find by examinatiou of eggs he has kindIy sent me. 
These eggs of Corydalus (Figs. 17, 28) also show the suukeu space at the pos- 
terior end, and the sides of the egg are marked uearly as in the fossil, the 

surface of the latter being broken up by scarcely elevated, slight. ridges iuto 
obscure, transverse, hexagonal cells, one-tenth of a millimeter long (across 
the egg) and one-fifth as broad, those of adjoining rows int.erdigitating. 

In the disposition of the eggs also these masses differ from those of 
Corydalus, for the37 are arranged in a radintiug manner around the longi- 
.tndinal axis of the oothecn. All of them partake of this arrangement 
even when, as rarely happens, there are two layers in place of one over 
parts of the mass ; in no case are at”>- of the eggs packed in irregularly, 
as is the case with a portion of those of Coryclalus, according to Riley. 
As in Corydalus, however, the posterior ends are those which are directed 
toward the upper albuminous coating, which in mauy Cases shows veq 
slight subhexagonal or circular depressions or elevations corresponding to 
the position of the extremity of the ebb ww beneath, just a.s in Corydalus the 
posterior ends of the eggs show “like faint dots through the white cover- 
iug.” The outer alhuminons coating appears in the fossil. to be made up of 



21s many- parts as there are eggs, the interovular fibrous material extending 
to the surface of the ootheca, forming walls to deep cells which contain 
eggs, and which are corked up, as it were, by plugs of albuminous material. 
These plugs seem to be vel> * r similar to the cell-walls, having been com- 
posed apparently of viscous threads, also running in the same direction as 
the longitudinal axis. of the egg ; but in some cases the cell-walls beyond 
the eggs have become I,iackened, while the plugs retain their normal color 
and separate readily from them. 

When the egg-mass was undisturbed, the outermost eggs lay horizon- 
tally, and those nest the median furrow vertically (Fig. 15) ; the division 

malls of t,he cells mere t.herefore thinnest below, and it appears probable 
that the young made their escape at the bottom of the median furrow, where 
the outer coat,ing is also thinnest,, though not E+O presentecl in the schematic 
figure. Where double layers occur, the eggs of the upper seem to be in a 
direct line with t.hose of the lower layer, egg for egg, as if a cell of double 
length were stocked with two eggs, separated by an albuminous partition, 
ancl in this case the albuminous floor and covering are thinner than u~d, 

so that the egg-mass is not greatly enlarged nor distorted. When two 
layers were thus formed, the young larva of the upper layer must have 
escaped through the emptied cells of the lower. 

It only remains to add that with a single exception these masses differ 
comparat,ively little in size, most of them being nearly or quite five centi- 
meters long, although some scarcely exceed four centimeters. The single 
exception is of a mass only a little more than fifteen millimeters long, six 
millimeters broad, and three millimeters high. It shows no furrow, but 
may represent only one lateral half of an egg-mass, as the walls of one 

side are steeper than those of the other a.nd look like the sides of a 
median furrocv. This mass is so small that only by presuming one-half 
to be gone and the albuminous covering to be thinner than usual can it 
be regarcled as belonging to the same species with the others, although 
evidently of a similar nature. In case it belongs to the same species, it 
may be looked upon as probable that a female usually deposited all he1 
eggs in a single bunch, but that in this case some accident preventing it, 
the remnant was subsequently lnicl in ;I mass of mucl~ smaller climensions, 
one-half of which is preserved. This is the view I am disposed to adopt. 

Crow Creek, near Greeley, Colorado (Laramie group). Dr. C. A. 
White. Many specimens. 
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Hitherto old~- one species of this ~YOLLI) has been found in Tertiary 
beds, and its earlier existence is unknown ; this single instance is Inoceilia 
erigena from amber. Now, however, we find them in the rocks themselves, 
as five species from Florissant are before us? one belonging probably to 
R.aphidia, the others to Inocellia. This is per$al)s one of the most striking 
of the facts yet discovered in the American Tertiaries; for the known 
species of this family not only are exclusively nort,li temperate’, but almost 
exclusively gerontogeic, the only form known from this country east of the 
Sierra Nerndas being a (probably introduced) European species ; several, 
however, are linown from the west coast, whose insect, fauna is well known 
to have very strong Eurolx~n, OF at least geront,ogeic, affinities. A point of 
additional interest is the fact that so many species of Inocellia are found and 

only one of Raphidia (and that doubtful), when Raphidia. is very rich and 
Inocellia very poor in speciei at the present time. As already stated, the 
amber species is also an Inocellia. (September, 1883.) 

Table of the gewera of Ba~d~idiidm. 

Pterostigma crossed by veiulets and therefore composed of more than one cell ; wings three times as 
long a8 broad . . . . . . . . . . . . . . .._. .._... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. RapRidia. 

Pterost.igmrt composed of a single cell ; rings more than three t,imes as long as broad.. . . . -2 Iqtocellia. 

1. RXPHIDIA LinnC:. 

The single species referred here differs considerably from modern forms 
in the brevity of the costal vein, the absence of costal transverse veinlets, 
and other features of the neuration which render its reference to Raphidia 
doubtful. It can not be referred to Inocellia on account of the struc.ture of 
the pterostigma, and it should per+aps be considered as belonging to a dis- 
tinct genus. If a true Raphidia it is the first one that has been found fossil. 

RAPHIDIA (?) TRANQUILLA. 

Pl. 14, Fig. 3 ( 6 ). 

A single specimen in wllich the head is wanting and the four wings 
are overlapping ; the neuration is ahnost exactly similar in all the wings, 
and they are of equal size, but for the sake of clearness only one of them, 
an upper wing, has been drawn for the plate. 

’ It xv&s by error that I alluded to these genera a8 indicative of n warmer c1iulat.e for ancient E’loris- 

saut in the Annual Report of the U. S. Geological and Geographical Survey for 1878, p. 292. 
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Tlie wings are considerably longer than the abdomen, oral, rounded 
at the tip, with a gently convex inner margin and a nearI)- straight costal 
margin. The neuration is distinct and black and in the front wings as fol- 

lows : The pterostigma is small, semi-oval, fuliginous, deepening centrally, 
situated in the micldle of the apical half of the wing at the costal margin, 
cut obliquely by a curving transverse reinlet at its outer extremity. The 
costal margin is scarcely espnnded at the base, :md the costal vein is es- 
ceedingly short, terminating in t,he margin before the end of the l~asnl third 
of the wing : this feature, with others in the neuration and the total absence 
(as far as can be seen) of costal transverse veinlets, renders it doubtful 

whether it belongs to Raphidia in a strict sense. The subcostal rein 
therefore forms a considerable part of the costnl border aud is widely sep- 
aratecl from the radius ancl connected with it by a single transverse veinlet 
in the middle of the wing. The sectors do not arise obliquely from the 

radius, but are connected with it by straight transverse cross-veins, making 
two long and large pentagonal cells in the micldle of the wing beneath the 
radius, equally broad at both ends. There are three long discoidal areolets, 
the uppermost narrow, the middle one shorter than the others, the outer 
limits of all of them nearer to the apical margin than to the imler limits, 
making the marginal areoles shorter than the discoidal ; all the areolets of 
the central portions of the win g are large, being few in number, and they 
approach rather near the margin, with which they are connected by few, 
seldom ancl then simply furcate, marginal veinlets. 

Length of thorax, 1.85”“; of abdomen, 5.2”“; of wing, ‘7.75”“; breadth 
of latter, 2.55”“. 

Florissant. One specimen, No. 4383 (8). 

2. INOCELLIX Schneider. 

The occurrence of a species of this genus in amber and its present 
existence only in the north temperate region of the Old World and of our 
extreme western coast, where the affinities of the fauna are decidedly Euro- 
pean, render the discovery of four species in our CoIorado Tertiaries one of 
special interest. It is curious, however, that they cliffer not only from the 
modern forms, but also from the amber species, I. erigena Menge, in lacking 
the regular arrangement of the cells below the pterostigma tb form a trans- 
verse uniform series of discoidal areoles. 
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The species may be separated thus : 

Table of the species of Inocellia. 

Central sector of the front. wiug (or the sector which traverses the middle of the wing above the cu- 
bital cells) arisiug from a broken series of trausrerse veins connecting the radius aud 
aual vein _ .____. ___ .__ . . - . . _ _ _ _ . . . . . . . - _ - . f . . . . . . . - . . . . . . . . _ . . . _ . . . . . . . _ . . 1. I. oeterana. 

Central sector of the frout wing arisiug in the aogle of, and bisecting, the basal cell formed by t.he 
junction of the radius aud its basal branch. 

Longitudinal row of cells below the radius of equal or subequal length. 
Front wing about two and a half times longer than broad ; cells just above the oubital cells 

uo longer than they and shorter than those in the row just beneath the radius; “Kl- 
thorax strongly tapering.. ._ _.__. . __ __. . _ _ _ _ _ ._ ___. ..:. __ ._ _ --- . _ _ ___ _ __ -2. 1. aonmo1en~a. 

Front ming more than three times as long as broad ; cells just above the cubital cells much 
longer than they and as long as those in the row just beneath the radius; prothorax equal. 

3. I. Iumulata. 
Longitudinal row of cells nest belon- the radius of very unequal length.... ._.. . . . . ...4. I. eaenfa. 

1. INOCELLIA VETERANA. 

PI. 14, Fig. 1. 

A single specimen has been found, in which the two front wings are 
preserved with an obscure body, lacking the head. This front wing is con- 
siderably longer than thorax and abdomen together, nearly four times as 

long as broad, the apical margin well rounded, not at all produced. The 
T-en&ion is distinct, dark castaneous; the pterostigma is of considerable 
size, faint castaneous, about four times as long as broad, equal, terminated 
interiorly by a transverse, esteriorly by a. \ver>- oblique nerrule. The cos- . 
tal margin is straight from the base t.o the pterostigma with no espansion 
whatever; the figure of the right wing on the plate is incorrect in this par- 
ticular, a faint expanded vein being represented where none exists. The 
suhcostal vein runs parallel with the costal vein in the basal half of the 
wing, and is connected with it by four or five transverse or oblique veinlets, 
then suddenly turns upward and joins it at some distance before the ptero- 
stigma. -The radius runs parallel to the costal rein throughout, and is con- 

nected with the subcostal by two or three transverse veinlets. The sectors, 
or longitudinal veins of the central portion of the wing, do not arise at 
intervals obliquely from the radius as they do in the other species, as well 
as in the amber I eogena and in modern types, but together forill a ljroken 
transverse veinlet, curving around from beyond the middle of the basal half 
of the radius to the anal vein and at intervals from the upper sector. It 
seems, therefore, to form a somewhat distinct group of Inocellia. There 
are two sectors springing from the first sector, one in the middle, the other 
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in the middle of the outer half, of the wing; beyond the origin of the first 

sector, or the broken set of transverse veinlets of which its base forms the 
origin, there are four or five very long subhesagonal cells just below the 
radius, the third from the base reaching the middle of the pterostigma. 
The nuinbel* of sectors is so large that, omitting the. marginal cells, there 
are six radiating series of cells between the radius and the anal vein. The 
cells of the marginal series are of very varying size and shape, but the veins 
which form them are very rarely forked. 

Length of thorax and abdomen, 7.5”“’ ; of wing, Ynl ; breadth of 
same, 25”“. 

Florissant. One specimen, No. 1.355, obtained by the Princeton Expe- 

dition. 

2. INOCELLIA somo~wr~. 

PI. 14, Fig. 12 ( P ). ‘ 

One specimen belonging here, with its reverse, consists of a head and 
thorarf with fragments of legs and wings, among the latter one nearly per- 
fect front wing overlying part of a hind wing. The head is slender and 
very long oval in shape ; the thorax stout with a greatly and regularly 
tapering prothorax forming anteriorly a very slender neck. Front wing 
well rounded, rather broad for its length, though its exact breadth can not 
be told from the broken edges. The neuration is distinct and black, the 
pterostigma faint, fuliginous, long, and equal, about four times as long as 
broad, squarely margined basally, obliquely margined distally. The costal 
margin is nearly straight, gently and slightly expanded, the subcostal vein 
terminating upon it before it reaches the pterostigma by nearly the length 
of the latter. Beyond the basal cell, which is bisected by the last sector, 
and corresponds to the cel1 situated within the broken series of transverse 
veinlets in I. veterana, there are immediately below the radius three very 
long subpentagonal cells, the second reaching beyond the middle of the 
pterostigma. Omitting the cells which border the margin, there are five 
radiating series of cells between the pterostigma and the anal vein ; the 
cells are fairly large, varying much in shape but rarely more than twice as 
long ns broad, the terminal veinlets next the margin frequently and widely 
forked. 
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Length of head, gU” ; breadth of same, 0.8’““’ ; length of thorax, 4.5”“; 
breadth of same, 2.4”‘” ; brendtll of neck, 0.3”“‘; probable length of pro- 
thoras, 2 r’3”‘; its breadth at, base, 1.75”‘“; length of fore wing, 7”‘” ; its prob- 
able breadth, 2.5”“. 

Florissant. One specimen, Xos. 93i3 and 10389. 
Another specimen shows the apical half of two overlapping fore wings, 

which differ so little from the preceding that I place it here at least provis- 
ionally j it differs principa~lly in the point of immediate origin of one of the 
veins terminating in the apex, which ill the spec.imen first described origi- 
nates in the distal, in this specimen in the proximal of the two cells imme- 
diately below the pterostigma. 

Florissant. One specimen, h’o. 2603. 

3. IKOCELLIA ~~JLATA. 

Pl. 14, Fig. 15 ( 8 ). 

The species is represented by a single specimen and its reverse in 
which the entire body and nearly the whole of the four wings are pre- 
served. The head is obscure and ill-defined in part, with no appendages 
preserved, obpyriform in shnpe, being broadest in the middle of the 
anterior half or about three-fourths the length, the front broadly rounded, 
behind tapering rapidly, so that the base is narrower than the narrow neck 
formed of the prothorncic segment. This is nearly four times longer than 
broad, less than half as broad as the head and apparently equal, though 
the imperfection of the part renders this doubtful. The meso- and meta- 
thoracic mass is robust, nearly twice as broad as the head, while the abdo- 
men is only a little broader than the head, equal, and somewhat longer 
than the rest of the body. The legs, escepting the fragment of a hind 
femur, are not preserved. 

The wings, and especially the front pair, which is consiclernbly longer 
than the hind pair, are longer than the thoras and abdomen together and 
more tzhnn three times as long as broad. One front ICiig is almost entirely 

preserved and separate from the others, so as to be easily studied ; the 
other front wing, of which only a fragment can be seen, overlies the over- 
lapping and rerersed hind wings : they do not so closely overlap as to 
CoIlfuse the neurntion greatly, and hence nearly the whole can be deter- 
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mined, or as far as it is preserved. The front wing is long and rather 
slender, slightly enlarging apicnlly, so as to be broadest at the inner half 
of the pterostigma, the apes well rounded, the costal margin straight, at 
base broken so that one may not sa?- whether the wings mere here espanded 
or not. The veius of the front wing are black, of the hind wings blaclcisl~ 

brown. The pterostigma of the front wings is of moderate size, very dark 

fuliginous, its prosinlal margin transverse, its distal very oblique ; escept- 
ing it.s tapering apical portion, it is nearly equal in l)rendth or slightly enlarg- 

ing in the middle and about twice as long as broad ; the figure is here not 
quite correct. The subcostal vein is straight and strikes t.he costa at a 
little more than the pterostigma’s distance before the lntter ; the space 
between it and the costa is broken by oblique cross-veins, of which ouly 
one remains near the middle of the wing. The radius runs close to the 
subcostal vein, and is connected with it by a single transverse vein at the 
middle of the wing. Beyond the basal cell, which is bisected obliquely by 
the last sector, there are, just below the radius, three moderately long pen- 
tagonal cells, the second reaching nearly to the middle of the pterostigma, 
Omitting the marginal cells, there are six radiating series of cells between 
the pterostigma and the anal vein ; the cubital cells are large and broad, 
being not more than twice as broad as ion,, w while all the other large cells 
of the wing are exceedingly ion, w and slender, often several times longer 
than broad, scarcely, if at all, broader in the middle than at the ends, the 
transverse veins being comparatively few ; the terminal veinlets of the 
apical half of the lower border are simply and widely forked. 

In the hind wings, the lower half only of which is preserved, all the 
terminal veinlets appear to be forked, and excepting at &he upper part of 
the apes, the sectors, which are broadly sinuous, appear to be very rarely 
connected by transverse veiulets even near the border; at least almost none 
can be detected. 

Length of body, 11.8”” ; of head, 1.8”“’ ; breadth of same, 1”‘“’ ; length 
of prothorax, 1.G”‘“’ : breadth of same, 0.3Ynu1 ; breadth of thorax, 1.7”“‘; 

length of abdomen, 5.75”” ; breadth of same, 0.55”” ; length of fore wing, 
9 “I’” : its breadth, 2.i”‘“. 

Florissant. One specimen, Nos. 956 and 4330 (6). 
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4. IN~OELLIA E:v~mb. 

One specimen of this species is preservecl in which all four wings closely 
overlapping one another are attached to a partly preserved body sl&ciently 
preserved to judge by tllc extremity of the abdomen that it. lvi\s probably a 
male, and by its lon g slender and equal prothorax that it did not differ in 
this respect from I. tumulata. The base of the wings is too obscure for 
tletermination. but the course of the veins renders it probable that the 
central sector, of the hincl wings at least, arises in the angle of the basal cell 
formed by the junction of the radius and its basal branch ; and in t.he table 
it has accordingly been placed in that division of t,he genus, The general 
featuresof the neumtion show at all events tllat it is mnre closely alliecl to 
I. tumulata than to any of t&e others. 

In another specimen the wings are of equal len@h, the fro;it pair very 
long and slender, being nearly four times as long as broad, the greatest 
breadth in the middle of the apical half, although the greater part of the 
apical half is subequal, the apex well rounded, but slightly produced, tile 
costal margin straight beyond the (obscure) base. The veins of both wings 
are black. The pterostigmn, apparently alike in both wings, is blackish 
fuliginous, of moderate size, its proximal margin transverse, ‘its distal very 
oblique, forming a nearly continuous curve with its slightly convex lower 
margin, the whole a little more than twice as long as broad. The subcostal 
vein is gently curved and strikes the costa at the pterostigma’s distance before 
the latter; the space between it and t.he Costa is pretty broad and filled by nu- 
merous straight oblique veins. Below the radius the cell, whose distal estrem- 

ity lies just beneath the termination of the costo-subcostal interspace, is excep- 
tionally long, being nearly double the length of the cell beyond it, and the 
cells which lie beneath its clistal extremity are bordered externally by a com- 
mon line which lies beneath the proximal encl of the pt,erostigma : the lowe] 
of these two cells being the longer, there is formed an oblique series of large 
conspicuous areoles like those of modern species but more distant from the 

apex of the wing. The hind wing differs from the front wing principally in 

form, the apical half bein, 0’ less equal, nud in the shortness of the long sub- 
radial cell of the front wings, which is no longer thau the next outside of it; 
the series of cross-veins originating above at the micldle of the pterostigmw 
is more broken, but falls wholly without the proximal end of the ptero- 
stigma, so that the three nreoles form ;I vertical instead of an obliclue series; 
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the cubital cells can not be determined in the front wing? but are apparently, 

as here, pretty large and broad and rarely if ever twice as long as broad, 
while nearly all the other large cells (especially in the front wingsj are very 
long and sleuder as in I. tamulata, the trnnsverse veins being few. The 

marginal veiulets of both wings are simply and widely forked on the lower, 
and sometimes on the apical7 border. 

Length of wings, 10.5”“” ; breadth, 2.7’““‘. 

This species is eviilcutly more nearly allied to I. tumulata than to any 
of the others, and cti&rs from it, not oiily ix the points brought out in the 
description, but also in tile closer venatiou of tile margin of the wing. 

Florissant. Two specimens, Nos. S419, 9391. 

Family HEMEROBINA Hagen. 

The two subfamilies Hemerobick aud Chrysopidz which form this 
group are oppositely represeated in the Tertiaries of the Olcl and New 
Worlds. The former are well represented in Europe and poorly represented 
in this country ; the latter are well fitrnishe~l with species in this country 
and are unrepresented in Europe. The figures SttLlld as follows: Hemero- 
bid=, four genera, six species, Europe, vs. two geliera, two species, Americ,z; 
Clirysopi&e, noue, E~nqe, vs. two genera, four species, America. Compare 
this with their present distril~ation as indicated by Hagen ill his S;3-nopsis 
Sy~lOI~piCiL (1866) : Hemerobiclz, tell genera, forty species, Europe, vs. 

eight genera, thirt\--one species, Alllf2riCil ; Clq3opidte, two genera, forty- 

one species, Europe, vs. one genus, thirty-oue species, America. Here the 

relation between America aucl Europe is almost precisely the same in the 
two countries, a relatiou which finds 110 sort of expl~~nation ill tlie’distribu- 
tion of the two groups in the Tertiaries. (September, 1Wi) 

Subfamily HEMEROSIDZE3 Stephens. 

Consiclering the ~~bunch~nce of Xmerkan Tertiary Xeuroptera and the 
considerable number of Heme~obitlie (forlr gene+ six OF more species) 
founcl ill tile Tertiary beds of Europe- mc)stly in iUnlEl.-it is SOl~l~wll~bt 

surprising to tin(1 only :I couple of species in our American Tertiaries. One 
of these, Ost~~ylus, from Florissant, is also represented iu amber and the 
two species agree together in certain features which distinguish them from 

VOL sm-11 



162 TERTIARY ISSECTS OF NOftTEI AMERICA. 

modern forms The other, an extinct genus, Bothromicromus, from British 
Columbia, is very different from any the European Tertiaries possess. 

OSJIYLCS Latreille. 

The species we have placed here agrees somewhat closely with t>he 
species from amber, Osm. pictus, referred by Ha.gen to this genus, but differs 
from it in its lack of any diverse c.Aoring in the wings, as well as in some Y 
minor points of the neurwtion, as in the distance of the outer series of gra- 
date veinlets from the outer b0rder of t,lie wing, their regular connection 
with one of the basal branches of the radius, the regularity of the inner 
series of gradate veinlets, as well as the structure of the cubital region. 
The two Tertiary species, however, agree together, and disagree with living 
types in the simple character of the cost21 nervules, the much smaller num- 
ber of sectors, and the cllnra.ct,er of tlte lmsd half of the wing, where the 
sectorial interspaces are regular and broken by few and irregularl>- scattered 

cross-veins, instead of being so numerously supplied as to break up the field 
into an almost uniform alla minute ret,iculation. The two fossil species 
would therefore appear to form a sect,ion apart. (September, 1883.) 

OSMYLUS REQUIETUS. 

Pl. 14, Figs. 3, 8. 4 

Three specimens, two of them with their counterparts, have been found, 
in which the wings are particularly well preserved, and in which something 

also can be made out of the body and the antenna. The body is of the 

usual form, the slender antenn;ti just about* the length of the body, composed 
of mult.itudinous cylindrical, smooth joints, a little longer than broad and 
perfectly equal. 

The wings are very large, the extremity of the abdomen reaching only 
as far as tlleir middle when cl0sed, and newrl?- three times as long as broad, 
broadest a little beyond the middle. Tlley have the shape 0f those of 

Cllr~~SOp;~, the costal lllil~gill lbeiltg L suddenly curved downward just before 
the tip to meet the upturned curve of t.he inner margin, which is bent be- 
yond the middle of the wing and meets the costal martgin below the middle 
of the tip of the wing, the latter barely angulated ; besides, however, the 
costal margin is a little espanded nenr t,he base ; the costal area,, broad at 
the base and made a little more so by t,he slight deflection of the subcostal 



vein near the base and opposite the espansion of the costal mar& narrows 

very gradually towards the apes, and by the deflection of the subcostal vein 
next the tip is carried to the very angulntion at the apex? filled throughout 
with very numerous, oblique, straight, and simple cross-veins. The radius 
runs in exceedingly close proximity to the subcosta until the margin begins 
to curve decidedly downward, when it unites with it. I have not been able 
to detect certainly iLny basal or other cross-vein between the two, though 
there are in some specimens slight indications of what may be one near the 
origin of the main sector ; they certainly do not occur elsewhere. The main 

sector originates from the radius near the base of the wing, runs near to and 
parallel with it to the apes, and is connected with it by many (eight or nine) 
cross-veins ; from it arise eight or nine parallel, oblique, and ne;Lrly straight 
sectors, making in all about a dozen series of equal oblique interspaces iu 
the wing, broken in the apical half of the wing by a couple of series of 
gradate veinlets, the outer not very far removed from the posterior margin 
and subparallel to it, finally merging in one of the basal branches of the 
radius, and from which spring the marginal veinlets which are usually deli- 
cately forked at the very border ; the inner row is parallel to the outer and 
about as far from it as it is from the margin. Within this the interspaces 
are broken by a dozen or more irregularly scattered rather distant cross- 
veins, much as in Osm. pi&us of the Prussian amber, but very different in- 
deed from the living types of the genus, as alrencl~~ stated uuder the genus. 
The margins of the wings are sparsely furnished with delicate hairs, and 
similar hairs may be seen on some of the veins, especiall\- near the margins, Y 
but at great distances, or farther apart than the length of the hairs. The 
hind wing does not differ essentinllyv from the front wing, escepting in the 
width of the costal area. 

Length of body, 9.75’““; of anterm+ 10”“” ; of front wing, 15.35”‘“; 
breadth of same, 5.35”“. 

Florissant. Three specimens, Nos. 8839, 13012 and 13537, 1328 nucl 

14168. 
BOTHROMICROWJS Scud&x 

This genus agrees with Micromus in lacking the recurrent vein above 
the costal vein next the base of the front wing, and differs from it in the verl 
wide expansion of the costal area at this point and in the possession of 
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numerous sectors. In these respects it agrees with Drepanepteryx, but the 
wing is not falcate, and notwithstanding the wide expanse of the costal area 
t.he recurrent nerrule is wanting, all the reinlets of this area arising next 
the base, as else\vhere, from the subcosta. The willg is shaped much as in 
Megalomus, to which, indeed, it is closely allied, being broad at the base, 
very gradually increasing in width apicall~-, the extremity rounded, with 
no abrupt emnrgination or falcation, but with the inner angle strongly ex- 
cised. At the base the costal area is nearly as broad as the remainder of the 
wing ; the costal reinlets are a!1 furcnte a,nd apl~arently connected, much as 
in Drepankpteryx, by a single line of inosculating veinlets, dividing the area 
in two nearly equal longit.udinal 1~1~s. The cost:& and subcosta run side 
by side in the closest, proximity, but, are apparently separat,ed to the apex. 
Sectors extremely nuu~rous, with a single complete series of gradate vein- 
lets in the middle of’ the wing, and another, apparently crossing only the 
lower half of the wiug, more thl half-\vay between this and the outer 
margin ; veins and margins very shortly ciliated. 

The genus also seems peculiar in the structure of the maxillary palpi, 

the basal joint of which is half as broad again as long ; the second and third 
joints subequal, moniliform ; the fourth apparently only half as broad as 
the previous, but of equal length, and the terminal again slenderer, but 
twice as long, being conical, pointed, and unarmed, while the others are 
furnished on the apical half with scat~tered se&. Antenna submoniliform, 
the joints near the base of equal length and breadth, the basal joint double 
the width of the others ; no hairs can be seen upon the antenna1 joints. 

~OTHROMICROhlGS LACHLANI. 

PI. 3, Figs. ‘i-10. 

One front wing aud a part of the head with its appendages are pre- 

served on h’o. 36, with a pale, brownish tint to the wing, while the reverse, 
on Ko. 37, is n-holly colorless. The only l)nrts of the head preserved are 
one eye and a portion of t.lle other, indicated 1)~ a broad, black, annular . 
ring; also a few of the basal joints of the antenna, and bot.11 maxillary 
palpi, crossing each other aud detached from the head. The wing is strongly 
expanded at. the es&me costal base : beyond this the costal border is 
straight, with a scarcely percepts, - Je emargination nearly- to the tip. The 



inner margin is almost equally straight, but faintly convex. The extreme 
tip of the wing falls in the middle of the upper hillf; below it the wing is 
strongly- escised, but well rounded at the tip and lower outer angle. The 
shape of the wing, therefore, resembles closely that of Kcromus hirtus of 
Europe. The cubit& are, if anything, more numerous than the I-einlets of 
the costal area, and beyond the origin of the anterior cubital vein ten origi- 

nate from the subcosta itself in the bas:J half of the wing. The first and 
second of these fork and subdivide several times before reaching the mar- 
gin, or even lon, w before reaching the first series of gradate veilllets, while 
the third to the ninth are simple, either quite or almost as far as tile very 
margin. The tenth again forks close to its origin, and the outer sectors 
originate from its upper branch, which is connected with the costa by infre- 
quent cross-nervules. The wing is of a pale woodbrown color, the veins 
margined with a line of dull, pale yellow, and the tlarker brown of the inter- 
spaces broken frequently by a slightly paler tint, so as to give the wing a 
minutely blotchecl appearance, only visible under the lens. The two series 
of gradate veinlets are again accompanied by a slightly darker tint, giving 
the wing the appearance of being crossed by two oblique, dusky lines. All 
the margins are minutely and sparingly ciliated, and similar black, rather 
distant hairs are scattered indiscriminately over the wing, both upon the 
membrane and veins, but showing a certain tendency to follow the course 
of the latter. At the extreme lower base of the wing they are seen to have 
their origin from minute papilla+ less than one hundredth of a millimeter in 
diameter, and averaging a twentieth of a millimeter apart 

Length of wing, 9.5”” ; greatest breadth, 4.25”” ; breadth at base, 3”“; 
diameter of eye, 0.45”” ; length of joints of antenme near base, O.O!Im”-’ ; 
of middle joints of maxillary palpi, 0.075”‘” ; length of maxillary palpi, 

O.drnrn. 
Named for R. XcLachlan, Esq, the distinguished English neuropter- 

ologist. 
Quesnel, British Columbia. Collected by Dr. G. AI. Damson, Xos. 36 

and 37 of the collection. 

Subfamily CHRYSOPIDZE Brauer. 

Although species referred to Chrysopa are mentioned by Andr% from 
the rocks of Thalheim, and by Berendt in amber, the figure given by the 
former and the study by Hsgen of the material in the hands of the latter 



render it more than probwble tllat. no Chrysopid,az are yet known from the 
European Tertiaries. It is t,herefore all the more interesting that we find 
at Florissant four species of this group referable to two genera hitherto un- 
known. (October, 1883.) 

Upper cubital vein of fFmt wing cliFect, bordered by compsrativ.4~ uniform cells. . . ..l. Pukwchrysa. 

IJpper cubit,al vein of frout wing doubly bent in the nliddle, bordered by very unequal cells. 
2. Tlibochry8n. 

1. PALBOCHRTSA gen. nav. (rrun~rli E, ~~t!cids). 

The only mat.erials for establishing this genus are the wings, the 
structure of which does not accord with any known living or extinct type, 
The shape of the wings is much as in Chrysopa, and they are apically 
rounded; the costal area of the front wings, narrow at base, rapidly ex- 
pands and then diminishes, being broadest within the basal fourth of the 
wing. By the apical union of the cost,al and subcostal veins the area 
terminates some distance before the apex of the wings, as in Hypochrysa: 
The cubital area is unusually broad, the anterior cubital vein running 
through the very middle of the wing, and the posterior cubital rather nearer 
the margin than t,o the anterior cubital, both continuing to the apex of the 

willg ; in consequence of this and of the presence of only a single sector of 
the ra.&us there are no transverse series of gradate reinlets whatever, but 
the secondary sectors are to be looked on as cross-veinlets uniting the prin- 
cipal longitudinal veins.; one of the basal cubital cellules of the arlterior 
wings is divided nearI)- equally, :IS in Xothochrysn. 

It is difficult, perhaps, to say to which one of the modern genera it is 
most nearly allied, but it, appears to resemble HJ-pochrysa as closely as any, 

though it agrees much more with the fossil genus Tribochrysa described 
beyolld, where the distinctions between the two are pointed out. 

Pl. 14, l?igs. 13, 1.4. 

Little besides the wings can be made out in the single specimen with 
its counterpart which represents this species. The front wings are a little 

more than two and a half times longer than broad ; the costal margin, es- 
panded n little near the base, is beyond that straight until it slopes down- 

* 



ward to form t.he well-rounded tip ; the lower margin is rounded and full, 
especially away from the base, making the winp broadest beyond t.he 
middle. The hind wings are slenderer or about t.hree and a half times 
longer t,han broad, broadest in the middle, the lower margin being uni- 
formly rounded, while the costal margin, not expanded at the base, is 
straight throughout to the apical fourth, where the wing tapers considerably 
on both sides, being subacuminate, though the extreme apex is well rounded. 
The neuration, at least below the radius, is essentially the same in both 

wings, but nest the costal margin differs considerably. In the front wings 
the subcostal vein terminates on the costa a little beyond the middle of the 
apical half of the wing, and is connected with the distant arching costa by 
seventeen or eighteen cross-veins, the proximal ones of which are trans- 
verse! the distal somewhat oblique ; the radius runs close and parallel to 
the subcosta throu&out the course of the latter, and thereafter at a similar 
distance from and parallel to the curve of the margin, as far as the very apex 
of the wing, connected nowhere to the veins above by cross-veins. In the 
hind wings the radius and subcosta are so closely united as to be nearly 
connected, and are so represented on the plate, and terminate together, ap- 
parently a little beyond the middle of the apical half of the wing; as in 
the front wings, the subeosta is connected by cross-veins to the proximate, 
stra.ight c0st.a. There is a single sector which springs from the radius a 
little before the middle of the basal half of the wing in the front wings 
(nearer the base in the hind wings) and runs miclway between the radius 
and the upper cubital in a regular zigzag; the cells, thirteen or fourteen in 
number, formed by the cross-veins between the sector and the radius, as 
well as all those below, are broader than long and tolerably regular. The 
upper cubital vein courses regularly through the middle of the wing, and in 
its basal half, at least in the front wing, is nearly straight, while apically it 
is noticeably zigza,, w terminating in the sector of the radius just before the 

tip of the wing. The lower cubital vein runs in a uniform course rather 
nearer the margin than the upper cubitnl vein, subparallel to the former, 
and is irregularly straight or zigzag, and also joins the sector of the raclius 
or terminates against an apical cell at the tip of t,he wing; between the two 
cubits1 veins one of the basal cells is divided longitudinally into two nearly 
equal cells, as in the genus Nothochrysa (but which is not represented on 
the plate as it should be), where the oblique vein appears on the upper wing ; 



the marginal nervules are sometimes simple and straight, sometimes broadly 
forked, and differ on opposite wings. The vein below the lower cubital, 
called postcostal by ~lcL;~ch1:m, terminates abraptlr on t,he hinder margin, 
op1~osit.e the origin of the sector of the radius. 

Length of fore wings, 15.i~““‘: breadth, ~).4”“‘!: lengtll of hind wings, 
15”“; breadth, 1.2”“. 

The four wings of this si)ecimen are so overlaid l,\- one another as to 
make a medley of veins which are rerv difficult to disentangle and inter- * 
pet. Jt, was kindly photogr:~phed for me by Mr. Samuel Wells, of Boston; 
the lines of each willg on t.he l~hotograph were tile11 traced sel’arately, and 
from these tracings the drawings on the plate were made ; these I believe 
to be true representations of the wings with the exception of the double 
cubital cell of both wings aud the cross-veilis of the costal area of the hind 
wing, which are not showii ; the lower Iialf of C?iLCll wing, however, is more 
liable to misinterpretation than the upper. 

Florissant. One specimen, Nos. 1708 and i340. 

2. TRIBOCHRYSA gen. nav. (~p’fi~+ xpv~ds). 

This genus, clearly allied to Pal~.rochr~-sa, and with it apparently a 

forerunner of Hypochr~-sa, is represented by several species in the Amer- 
ican Tertiaries, whicll are uncommolll\- well preserved? though t,he wings 
are the only- parts which are pes;cllt C)II ;111 the specimens ; and it is there- 
fore mainly upon tllese that the gellns is founded The head is nearly 
twice as broad as long, the front protuberallt, rounded, alld entire, the basal 
joint of the ant,ennx stout., bulbous, scarcely longer than broad, twice the 
diameter of the stalk, the latter llearlg as long as or eveu longer t,llan the 
body, slender, delicately tnl)eying, composed of simple, c?-lindrical, uppar- 

ently naked joints t.wice as long as broad. The thorax is stout, the protho- 
rax broader than lollg, t,apering anteriorly, otherwise subyuadrate. The 

legs are slender. The wings extend far beyond the body, and are of the 
same form as in Clq-sop, the tip rounded or’ faintly subacuminate ; in 
neuration they resemble closelv those of Pahcochqsa, but differ from it in 
one striking feature, and in tllis approach more modern types like Xotho- 
chrysa. Ill 1’. 1 d ~ocl~rvsa the upper cubital vein runs in a slightly zigzag L 
comxe through the nliddle of the wing in a regular,, gentle curve nearly 
equidistant from the co& and inner margin, and terminates at the apex of 
the wings, no transverse series of gradate veinlets lying bet,ween it and the 



priimrp sector. In Xothochrysa it rwk3 in a perfectl- str;+lit course a 

little below the micltlle of the wing. but higher than in Chryt’sopa, tlirected 
tomnrd but not distinctl?; reachiiig the middle of the outer Mf of t.he lower 
ina.rgill of the wil:g, ;wd snpportillp the lower prosinial wit1 of one fraiw 

verse series of gr:&te veiiilets Iwtween it :ulcl the prim;w- sector. In Tri- 
l~ochr~-sn it runs ill :I tlecidedly zigzag conrse, ill t.lls same geiierxl direc*tioll 
as in NothocllrJ-sa in its pro-ski1 IliLlt: and tllell shifts slddelll~- to :L hiCgller 

level arid follows tlleuxfter il zigzag directioli lleiLrl)- lx1rallel tci tile Costa, 
through the very middle of tlie wiiq, joitlilig, that is, the tralisvcrse series 
of gr&te veil&As nlitl uinliirig tllelu 3 put of itself. Trilwclq-sa further 
differs froin X0tllo~lW~~s~L tlll(l :IgWeS wit11 Pilli~OCll~~S~ iii tile slender number 
of secondq- sectora or obliclue cross-veins, so that the cells are larger and 
less elongated thnn ill Wothoclwysa i~ud C’llry~opa, st,ailding thus at a wider 
distance from Hemerobi us. The result of this movement of the first cubital 
vein is usually- a striking ill~~Ui~lit~ of’ the cY?lls on either dicle of it, in con- 

trast to their uniformity in Pikeociirysa. There is here, therefore, as in 

Palzeoclnys;~, no transverse series of gradate veinlets in the proper sense, as 
both series are directly unit.ecl with the two cubitnl veins. A somemh,zt 
similar arrangement may be seen ii1 Xothochrpsa fulviceps, although that 
species cliffers from these more widely thall most of its allies in the multi- 

plicity of its secondary sectors. The same clouble cubital, cell occurs below 
the seconcl subradial cell as is found in Nothochrysa and P&~ochrysa 

The species placed here seem to fall into two groups, one of the species 
differing from the others in being of a considerably larg-er size, having its 
first cubital vein originate directly from the radius, the proximal cells 
which lie above it less elongatecl than in the other species, and the upper 
(double) cubital cell quadrangular. 

Table of the species of Tribochrysa. 

Large species. First cubital vein arisiug directly from the radius; first ttxnsverse vein counectiug 
radius aud first cnbital vein lyilrg iu direct continuutiou of the cross-vein closing the proximal 
entl of the (lonble ~~ubital cell, making the ripper, :w well as the lower, cell qn:tdrw+y~l:w. 

I T vetfcscfda. . . 
Smaller species. First onbitol vein arisiug from a baaal cross-vein nuiting the radins anal secon~l 

cubital veiu; first tmusverse veiu counecting radius au11 f&t cnltital vein striking the upl)er 
margin of the donble cnbitnl cell, mnking ohc upper cell pent+gmul, while the lower remains 
qaadrtLngular. 

Elongated proximal cells between the mniu wtor of the radius and the first cubital vein. four in 
unmber, followed by htllf a dozen ~11~ of snbequitl diameters. ._._ ____ ___. .__. 2. 2’. ineg~~alia. 

Elongated prosimals cells, 3s above, three in nnmher: followed by five cells of snbequal dinmeters. 
3. T. firntuta. 



1. ‘l‘RIHOCHRYS.4 VETI’SC~L.4. 

PI. 14, Fig. 9. 

The stone on which the single specimen referred here occurs has 
unfortnnately been broken across the wings, and the apical half is lost ; 
otherwise the specimen would be nearly perfect, the head, thorns, e;-es, 
and antenna: being well preserved. The antenna are unusually short, 
being a little shorter than the body and more tapering than usual in this 
familv. The head is well rounded, the eyes neither very large nor promi- 
nent, the prothorax tapering a little anteriorly, the sides a little arcuate, 
the. front slightly c,oncave. 

Only the basal half of the wings being preserved, little can be said of 
them, but the costal margin and area are much as in T. firmata, and the 
neuration is so peculiar as to separate the species readily from the others ; 
there are about a dozen transverse veins in the Costa1 area ; the transverse 
veins uniting the radius alld its sector are rather more numerous than in 
the other species of the genus ; the cross-vein uniting at base the sector 
and the first cubital rein strikes the latter so as to form a continuation of 
the vein closing basally the double cubital cell; the upper of t.hese two 
cells is scarcely smaller than the lower ; the upper cubital vein arises 
direct,lJ- from the radius without the support of a basal cross-rein ; and the 

proximal cells between the sector of the radius and the upper cnbit.al rein 
are, excepting the first (wllich is of irregular shape), not, so disl~roportion- 
at,ely large as in the other species, being less than half as broad again as 
1011g, about as long as the subradial cells, and only a little oblique, differ- 
ing in all these respects from both the other species. 

Length of body (estimated), 12”‘“’ ; of head and thorax, 4.5”” ; 
antenna, 11”“” ; length of wings as preserved, 9.5’““’ ; probable frill length, 
14”“’ ; presumed breadth, ~.CP’~‘~. . 

Florissant,. One specimen, No. 11204. 
. 

2. TRIBOCHRPSA INEQUALIS. 

Z’ribochrysa hepnlis Scndd., Zittel, Haudb. d. Palxont., I, ii, 777, Fig. 93 (13%). 

The single specimen referred here has all the wings superimposed on 
one another, but in addition a portion of the slender anterm= and the large 
globular eyes can be seen, with faint t,ranes of the head, thorax, and abdomen. 



AImost the entire neumtion of the upper wing can be made out as well as 
the lower half of that of the under -xing : the front wing is three times as 
long as broad, the costal margin uniformly x&ed, the basal expansion 
forming only a regular part of the curve : the lower ma.rgin is similarl> 
curved but not very full, the wing being broadest nearly as far out as the 
middle of the outer half; the costal area is not very broad nor unequal ; 
the subcostul vein terminates at the end of the middle third of the wing, ancl 
is connected with the costa by twelve or thirteen cross-veins, mostly slightly 
oblique. There are teu subrndial cells. The upper cubital vein, whiCh 
springs from a short cross-vein uniting the radius and lower cubitnl vein, in 
the middle of its course aiid somewhat beyond the middle of the wing shifts 
suddenly to a higher level and follows thereafter a clirection nearly parallel 
to the costal, instead of, as before, the inner margin ; in the first half of its 
course it runs below the micldle of the wing, in the latter half above it; 
consequently the four cells which lie betbveen its prosinlal half and tile sub- 
costa are very much elongated subrhomboidal in form, the first subtriangular, 
while beyond the shift they are somewhat regularly hexagonal ; on the 
other hand the cubital cells, scarcely longer than broacl at first, become in 
the outer part of the wing twice as brond as long and also very oblique. 
The basal cubital cell is divided longitudinally into two unequal parallel 

cells, the upper the narrower; the cross-veins next the lower margin are 
simple in the basal half of the wing, simply or doubly forked on the distal 
half. The postcostal terminates abruptly on the hind margin, slightly far- 
ther out than the origin of the sector of the radius, and is connected near the 
apex by a cross-vein which is the continuation of that closing basally the 
double cubital cell. The neuration of the hiucl wing, only the lower half of 
which is preserved, does not differ from that of the front wing in the slightest 
essential particular. 

This species differs from T. firmata, to which it is closely azllied, by its 
larger size, the greater number of cells below the sector (as indicat.ed in the 
t:tble of the species), and its broader costal area. 

Length of body, 11”” ; of front wing, 14.73”” ; breadth of same, 4.8”“‘. 
Florissant, One specimen, So. 798‘3. 
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3. TRIBOCHRYSA FIRMATA. 

Pl. 14, Figs. 6, 5, 10, 11. 

Two specimens are at hand, each in a pretty good state of preservation, 
showing head and anteumz, t,lle body and wings, the latter generally some- 
what confused by orerlapping or folding. Tile head is rather small as com- 
pared with the thorax, and well rounded, with moderately prominent eyes, 
and antennrc a fourth longer than the body ; the prothorax is also rather 
slender, tapering considerably, and about as long as its posterior breadth. 
The thorax is stout and the abdomen half as long again as the head and 
thorax. The wing3 are about three times as long as broad, broadest in the 

middle of the distal half, the costal margin pretty straight in the middle, 
rather rapidly slopin, m basalI>-, and very rapidly curving almost bending 

downward a.l)ically, the apical margin rounded, subacuminate, the apex 
rather below the middle ; the inner margin is regularly and gently curved. 
The subcostal vein joins the costal (not shown on plate) a little beyond the 
middle of the distal half of the wing, and the costal area thus formed is occu- 
pied by about a dozen or more straight cross-veins ; there are only eight or 
nine subradial cells, and the cells in the series below t,his, while agreeing in 
general character with those of T. inecplalis, are less numerous than there, 
there being only three elongated cells directly beneath the sector of the 
radius and only five equiasial cells in the same series beyond them. 

The two specimens show very little difference excepting in size, though 
on that account t,hey were at first presumed to be distinct. 

Length of body, $.5-7.75”“; of antennae, 9.5-10.5”” (in the larger 
specimen no doubt imperfect) ; breaclth of head, l-0.W” ; of thorax, 1.6- 
l.Smm ; length of fore wing, 11.25-9.75”” ; breadth of same, 3.85-3.25mm. 

Florissant. Two specimens, Kos. 670, 8798. 

Family PANORPIDE Stephens. 

If the Liassic genus Orthophlebia is to be referred to this family, tllis 
group must have been as abundant in Mesozoic times as now. Only a few 

Tertiary species are, however, known, and those hitherto described have 

unspotted wings like their ancestors of the secondary epoch. Three species 

of Bittacus and one of Panorpa have been described from the European 



beds, all but one (a Bittacus) from amber, this Bittacus, the ouiy relic from. 
Tertiary rocks in Europe, coming from Radoboj. 

The additions we hnve here to offer are of some interest. Two species 

have been found, both of which have heavily spotted wings, more heavily 
spotted than most living types ; one of these, a sin~~ll species, is referred to 

Panorpa, though doubt.fullJ-, as it differs so much from known types; the 
other unquestionably belongs to a distinct genus having no special alliances 
with any known forms. Both come from Florissant. The markings of oue 
form dark, transverse bnntls 011 clear ground, of the other large, ronndish, 
pale blotches on a dusky ground. (October, 18S3.j 

The Florissnnt genera nlx~- be thus distinguished : 

Ramules of upper branch of radius inferior : markings consisting of large pale spots on B dark 
groulld...... .____..__--. - .---.. -_-__.---_ ..-_-... -__ -..----.._.._____ _ ..___..____.. 1. Holcorpa. 

Ramules of upper brauch of radius superior or apical ; markiuys consistiug of dark transverse bands 
on a clear ground. _ ___..- I -_...- - -...__.... __...__ -... _ __...____. .____..____._______ 2. Panorpa. 

1. HOLCORPA Scudder. 

Holcorpa Ycadd., Bull. U S. Geol. Geogr. &xv. Ten., IV, 540-X2 (1878). 

This name’ is proposed for a genus of Panorpidtc, unquestionably 
allied to Panorpn, but differing remarkably from it in the total absence of 

cross-nervules in the wings, excepting, perhaps, at the base. The antennae 
are probably not very long (they are not completel?- preserved in the single 
specimen studied), taper very g&~dually in size, are composed of joints only 
a little longer than broad, not in the least degree moniliform, and furnished 
with recumbent hairs. The wings are not so elongated nor so slender as 
in Panorpa, very regularly rounded, both pairs similarly formed, the hinder 
pair shorter Ohan the front pair, as in Panorpa. The costa is thickened, 
the subcosta extends beyond the micldle of the wing, but does not reach 

the pterostigma; the radius emits a superior fork near the base of the wing, 
which strikes the pterostignla, or, rather, which, by bending clownward 
and then upward, forms the pterostigma in the micldle of the apical third 
of the wing; the radius again forks iu a similar manner still far before the 
micldle of the wing, the upper branch emitting three l~w~llel, equiclistaut, 
inferior branchlets, the uppermost close to the margin nest. the pterostigma, 
the lowest striking the apes of the wing; the lower radial branch forks 

’ The name I have given should perhaps be nritteu Holchorpn; hut I hare disfegarded the aspi- 
rate, as Liun6 did iu constrwtiug Ptluorpa. 
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below the middle branchlet of the upper radial branch. All tllese veins, 
excepting the pterostigmatic termination of the uppermost branch of the 
radial, are Striligllt. Tlie cubitns is also straigllt until it forks a little before 
the middle of the wing ; its nl)per branch is a little cnrred, and divides just 
below the forking of the lowest radial branch ; its lower branch forks almost 
innnediatel~-, c!nlitt,ing at once three yeinlets, the middle one of which is 
nearly continnous wit,11 the main stem, tile others curving iii opposite senses 
on either side of it. Below this the veilis are not so readily determinable, 
and their descript,ion is omitted until further specimens are obtained ; the 
only variation in the nenrat,ion of tile t,wo wings consists in the middle fork 
of the lower branch of the cubitus, wllich, in the hilld wing, is not con- 
tinuous with tile mail1 stem, but originates a rery little beyond the others 
from the lower fork. The legs are spinous throughout; the tibia2 are also 
armed at the t,ip with very 1 ong, straight, parallel spurs, and the tarsal 
joints with sho?t spurs. The abdomen is greatly elongated, the first four 
joints subequal and nearly as broad as the slender thora.x, but as a whole 
tapering slightly, and not greatly surpassed by the wings, the following 
joints greatly attenuated, the ninth, or terminal joint,, composing the for- 
ceps, unfortunately lost. 

A fossil species referred to Panorpa, and figured by Brodie’ from the 
Purbeck beds of England (Panorpa gracilis Gieb.), is very small, and pos- 

sibly may be more nearly related to Holcorpa than to PRIIOI’1Ja, for while 
the general arrangement of the veins, with tlte notable exception of the 
cubital, is similar to what is found ill Holcorpn and very clifferent from 
their disposition in Panorpa, no cross-reins whatever can be traced. The 
figure, however, is too small, coarsely esecuted, and is described by Gie- 
be12 as supplied abundantly with cross-reins ! It certainly is not in my 
copy of Brodie’s work. 

IJOLCORPA MAC!I:LOSA. 

PI. 14, Figs. 4, 5. 

Holco~p nuzculosa Scndd., Bull. IT. S. Geol. Sum. Ten., IV, 542 (168); iu Zttel, Hmdb. d. Pakeont., 
I, ii, ii3, Fig. 9H1 (l&5). 

A single specimen with beautifully preserved wings and fragments of 
the rest of the body. The antenna (which are not fully preserved) appear 
to have been more than half as Ion g as the wings, the middle joints 0.17”” 
___ --..- __-__ ___ ___. - -.-~-~ .- -__ 

’ Foss. Ins. Sec. Rockn Engl., 1’1. 5, tig. Id. 1 Ins. tier I’m\-., “58. 



long and 0.14’““‘ broad. The wings are less than three times as long as 
broad, and very regularly rounded ; the costal Yein (especially on tile front 
wing) is thickened and covered with closely clrlstereil, minute, spinous 
hairs, itlld similar black hairs follow in a single row the base of the radial 
and cnbital veins. The wings‘nre very dark, with large wliite or pale spots, 

of which three are most conspicuous, occurring similuly on all the wings. 
One, of ;\. sltb(l~WZlXte 01’ snbo\-xte fO1’111, bI%:&~ tll;LlI 1011g, lic’y SCiLrCeIJ 

beyond the middle of the wing, estending from the costa to the upper l~ra~ich 
of the cubital vein ; another, nearly 2s large and similar iI1 forum, is suhpi- 

cal, extending from just be_\ond the last fork of the upper br;m~h of the 
radial vein to or just beyond the upper fork of the lowest branch of the 
same ; a third, smaller, transversely oval spot, lies next the inner border, 
below nncl a little outside the first mentioned, being situated just beneath 

the fixking of the ripper branch of the cubit;11 vein : there is also more or 

less pde cloutliness ~~hllt tilt? bRSl1 lldf Of tile wing, :Uld white flecks lllRJT 

be seen at various points near tile tip, especially below the subapical spoi. 
The abdomen resembles somewhat that of the remarkable Panorpa nemnto- 
gaster X’Lachl. from Java, wher&t is greatly elongated, and possesses a 
curious appendage to the third joint. Tn the fossil species, the first three 
joints, taken together, taper gradually and slightly, and the third may have 
had a peculiar appendage at its tip, as the edge is not entire, but appears 
deeply excavated in the middle, possibly due, however, to its imperfect 
preservation ; the basal half of the fourth *joint partakes of the tapering of 
the abdomen, but its apical half is swollen and its hind margin broadly 
rounded; the fifth and sixth joints are a little l<>nger and much slenderer 
than the preceding, subequal and cylindrical ; the fifth depressed on either 
side at the base by a pair of fove% ; the seventh again much smaller, linear 
or not half the width of the sixth, increasing slightly ii) size apicnlly ; the 
eighth as large at base as the seventh at tip, enlarging slightly npically, and 
all t.he joints together half as long again as the wings. Most unfortunately, 

the apical joint is lost. The specimen is evidently a male. 
Length of insect (excluding claw of abdomen), 30”“; of abdomen (es- 

eluding clam), 23’““‘; of’ front wing, 18”‘“‘; breadth of same, 5.5”‘“; length of 
hind wing, 1G.5m”; breadth of same, !jNrn; length of (fore or middle) tibia1 
spurs, 1 mD’ ; of one of the (hind!) tarsal joints, 1.2”“. 

Florissant.. One specimen, No. 63. 
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2. PANORPA Linnc’. 

A single species of this genus has lIeen discovered in the Tertiaries of 
Europe (amber) aud we add another from the Flokant beds. The former 
has the wings of a uniform ash-gray. The wings of the latter we heavily 
banded, very rmclt more heavily tlm in most modem types. The living 
representatives of tlii : 5 genus belong to the northern hemisphere, and in 0111 
own country range fmn Canada to Mexico, so that the presence of the 
genus at Florissant has no lxwticular meaning. 

PAKORPA KIGIDA. 

The single specimen )Jelonging here sl~ows the tapering, attenuated 
abdomen of a fewale with tile larger part of most, of the wings, of which 
onl_~- tile fi*ont, pair are lwesewetl ill aily wcogiiiznble nianneF. Tliese shorn 
the iwwxtioli lolelx~l~ well, ;III~ it ng~ees better with the Ii\-iilg Panoqm 
than with tllc colltenll)olalieo~ls Holcmp ; but tile snhcost.a is unnsnall~ 
short, waching just to the iniddle of the wi!lg, and the cwss-veius are few 
in nninbe~. The wing is traversed l)~- rather nalww tmlswrse belts of a 
da& Color, 011 iL clear g:‘1*01md, l’lilcetl at equidistalit iiitemds, lmides Il,ZV- 

ilig the entire apes of the wiiig tlaik ; these belts are straight with straight 

edges ; oue trilverses the middle of tile willg, c,lle lies out.side of it, midway 

betWee it :Lid the :q)icd lJ;ld, and :I third :ts far fmu it towed tlie base 
of the wiiig ; the ClCilS :u’ea bet\\-cull these belts is twice as bl*O:1(1 X3 the 
belts themselves. The costa is stout. ‘l’lie legs are very lollg and very 
slender, t.he tilkc rather spwsel~ spined. 

Length of wings (estimated), 1 I’“‘“; breadth of same, 3.5”“; length of 
abdomen (estimated), j’“n’; (hiud ?) tibia, (probably) 5”“. 

Florissant. One specimen, No. 3513. 

Family TRICHOPTERA Kirby. 

The rarity of remains of caddis-flies ill the Te~tinq, rocks of Europe 
is not a little suqwising. 01~1~ three species have been fignwd alld a fourth 
umtioned, all apparently represented ljy single specimens (from Aix, 
PAI’sc~~~LI~, Momlsach, and the Isle of Wight). Another species has been 
deswil)ed from Gl*eenland by Heer and fl*om Cllag~in T’alle?-, Colomdo, by- 
myself. That they were abundant, is proven by- the deswiption of’ ~luu~er- 
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ous larval cases from different regions of Europe, but especially from Au- 
vergne in France; it is also proven by their abundance where we should 
at first little look for them, in the Prussian amber, where, according to 
Hagen, they are more numerous than any other group of insects, excepting 
Dipters, and comprise more than half the Neuroptera and Pseudoneuroptera 
combined. Twenty-five species have been described (by Hagen and Pic- 

tet) and several others mentioned (by them and by Kolenati) from amber, 
a large proportion belongin, m to the Hydropsychidz and especially to 
Polycentropus, of which eleven species are described. 

Trichoptera are, however, by no means rare at Florissant, and, as 
stated above, a single species has been described from western Colorado. 
Indeed, the Neuroptera from the prolific lake bed of Florissant are made up 
in large part of Trichoptera, of which many hundred specimens have been 
obtained. The larger part of them, indeed, are indeterminable, but there 

are about one hundred specimens which show the neuration of the wings or 
other characteristic part with some distinctness; and while all the remains 
of perfect insects from the European rocks are referred to the single sub- 
family of Phryganidz, at Florissant Limnophilida+ LeptoceridE, and espe- 
cially Hydropsychidae, are also represented. The species of this last men- 
tioned group are also much more prolific in individuals, and the preponder- 
ance in species would be even more marked were we able to include here 
all the species really found, since most of those which are too imperfect 
to be brought forward evidently belong to this group. All these groups, 
and indeed all the subfamilies of Trichoptera, are represented in the Prussian 
amber. Hydropsychid3e are by far the most numerous, as in our own 
Tertiaries. Then follow in the order of abundance Leptoceridz, Sericos- 
tomid=, Phryganidz, Rhyacophilidae and Hydroptilidz, and Limnophilidae, 
the last having but one representative. 

While, as we have said, the bulk of the specimens of Neuroptera 
found at Florissant belong t.o the caddis-flies, the specific variety of such as 
will bear description is not quite so great, as 40 per cent of all belong 
here; but in relation to any one other large group the number of species 
greatly preponderates, as the group next in size in point of species is the 
Odor&a, which has less than 20 per cent. It is not a little curious to 
compare this statement with Pictet’s concerning the amber caddis-flies: 
“Of about one hundred and twenty Neuroptera examined by me sixty- 

VOL SIII- 12 
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five were Phryganidze, and of fifty species described by me twenty-two 
[44 per cent] belong to this family.” Of these sixty-five, moreover, forty 
were referred to the Hydropsychidz. Hagen, with about seven times as 
many specimens before him, comes to nearly the same conclusion, for he 
says that nearly GO per cent of the specimens of Heuroptera are caddis-flies, 
and thirty-nine of the eighty-seven species of Neuroptera given in his table, 
or 45 per cent, are referred to the Trichoptera. 

In this enumeration no account has been taken of the occurrence of 

larval cases of caddis-flies in Tertiary deposits, to which reference was 
made above. Auvergne has been famous for these which form the so-called 
indusial limestone deposits, so abundant are they. They were described 
b3 Bose as long ago as the year XIII (t 805) and recently have been dis- 
tinguished by Oustalet under two distinct names. Hepp also described 
Phryganea blumii from cases found at Leistadt and Heer I’. antiqua from 

’ Oeningen. A single one has even been found in amber, with its entombed 
larva, and Fritsch describes one from the Cretaceous of Bohemia. In this 
country Dr. Peale discovered similar remains, which I have described as 
Indusia calculosa. The two fragments of rocks brought home from the lo- 
cality in Wyoming formed doubtless the floor of a former body of water 
and are thickly crowded with cases lying in every direction. It is very 
probable that at least those described here and by Bose and Oustalet be- 
long to the Limnophilidae. That in the abundant fauna found in tile lake 

basin of Florissant, including, as we see, a large number of caddis-flies, not 
a single larval case should have yet been found seems a little remarkable, 
and the more so since not a few belong to groups, the larv= of which are 
known to prefer standing to running water. It is hardly to be believed 
that the streams in the neighborhood of this ancient lake abounded in the 
1 arrz of caddis-flies, while the waters of the lake itself were destitute of 
them. It should be remembered, however (l), that the species which con- 
struct cases of conspicuous size out of hard materials mostly belong to the 
Limnophilid~, of which Florissant furnishes but one species; (2), that the 
larrz of the prevailing group, Hydrops-chidze, more commonly inhabit 
running water, and that their cases are made of grains of st,on> affixed to 
1 arger stones ; (3), that the bottom of the lake in which the insect deposits 
occur nowhere has shown, as far as I ha\-e seen, an-j- sign of stones large 
enough to have served as a basis for the attachment of the smaller grains 
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which alone are found, and that therefore the larvae of Hydropsychidze 
must have frequented perforce the neighboring streams, where such larger 

stone surfaces could have been found. If cases should be found they will 
be likely to be those of the larger Phryganicl,l: (nest most abundant after 
the Hydropsychidaz), composed of vegetable fragments. Three species and 
seven specimens only of this group have been found. (February, 1834.) 

Subfamily HYDROPSYCHIIC>B Curtis. 

Although no members of this group have been found in the stratified 
deposits of the Old World, about half of the numerous species described 
from the Baltic amber belong to it, including several genera. It is interest- 
ing, therefore, to find that about three-fourths of the Florissant caddis-flies 
described in this work belong here, and in the material t.oo poorly preserved 
to bring before the public the greater part also belong here. Here, too, the 
species seem to be far the most abundant in individuals. Among those de- 
scribed below are not a few very aberrant forms, which I have been at a loss 
to determine, as certain of them seem on some accounts to be more nearly 
related to the Leptoceridze. At the present day the subfamily appears also 
to be the most numerous in species in the. northern hemisphere, and they 
are found all over the world. The larvae more commonly frequent running 
than standing water, make fixed cases, and are believed to be to a large 
extent carnivorous. 

Table of the genera of Hydropsychida?. 

(Only the extinct, newly described 0 wxera, in which the fifth apical cell and sometimes some of the 
other apical cells of the fore miugs are wanting, are here tabnlated.) 
First apical cell present. 

Second apical cell present. 
Median cellule one-third or scarcely more thau one-third a~ loug as the wing ..3. Dwobrochus. 
Median cellule one-half as long as the wiug. _ _ _ _. . _ _ _ _. . _ _ _ _. _ _ _ _ _ _ . ___._ _ _ _ _ _ .4. Litobrochtts. 

Second apical cell absent __ ____ .____. ____.. .__-_. ._ _ ..- .--__. . . . __. .___.. .__. ____ 5. Leptobrochus. 
First apical cell abut. 

Discoidal cell open . . . __. . . _... . . _... . . . _. . ._ _ ___ .._ __. ._ _ _. . _ _ _ _. _ _ _ _. . __ _ ._ _ . ..6. Jfesobrochtts. 
Discoidal cell closed .__......-__..___....--...--...----. .----. .__ee. __......ee ._.. 7. Paladicella. 

1. HYDROPSYCHE Pictet. 

The two species placed here by us from the American Tertiaries.are 
referred to the genus in its ancient wide sense as representat,ire of the group 
to which it belongs, No fossils have previously .been referred to it. 
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HYDROPSYCHE? OPERTA. 

Pl. 5, Figs. 52. 53. 

Phygmea operta scud&, Bull. U.S. Geol. Geogr. Sum. Tem,III, 762 (1877). 

A single well preserved specimen with its reverse; the wings are 
doubled beneath the body, and unfortunately are overlaid by the larva skin 
of a dipterous insect, obliterating all the important parts of the neuration. 
On this account it is impossible to determine it with any certainty, but it 
can not be referred to the Phryganidae proper, from its slender antennz! and 
‘long and slender legs. Renewed study of the specimen since the above was 
published in the Bulletin leads me to believe that it is one of the Hydropsy- 
chid% and probably not far removed from Polycentropus, but the vena- 
tion is too obscure to enable one to speak confidently. The first fork, how- 
ever, appears to be brief and upcurved, exactly as in Polycentropus and not 
as given in the plate. The head is detached from the body, and faint traces 
of the antennae are preserved, but detached; apparently there are two pairs 
of spurs to what appear to be the middle tibiti, and the spines of the under 
edge of the same tibiaz are numerous. The abdomen is very well preserved 
on a side view. 

Length of body, smm; (portion of) antenxe, 7”“; tarsi, 3.5t”” ; wings, 
10”“. 

Chagrin Valley, White River, Colorado. W. Denton. 

HYDROPSYCHE MARCENS. 

Pl. 15, Fig. 7. 

Only two specimens of this species are known ; it seems to have a some- 
what peculiar neuration, but its imperfection induces me to place it in the 
cTenus Hydropsyche in a .general sense. b The front wings are very long and 
slender, largest beyond the middle of the a.pical half, the apical margin 
rounded but with a slight acumination. The neuration is incorrectly -given 
in the plate. No cross-veins can be accurately determined, but it seems 
apparent that the discoidal cell must be of unusual size, and even larger than 
the median cellule, which, on the other hand, must be rather smaller than 
usual. The legs and antenna are long and slender.. 

Length of body, 9”” ; of front wings, 9-9.5”” ; of hind legs, 6”“. 
Florissant. Two specimens, Nos. 1618, 11205. 
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2. POLYCENTROPWS Curtis. 

This is an important group of caddis-flies to the paleontologist, since 
nearly one-half of the many phrygRnids described from the Prussian amber 
belong to it, and it is interesting to find that we have at least one species in 
our own rocks. The present distribution of the species is mainly in Europe 
and North America, where they are numerous, with a few recorded from 

’ Ceylon. The IarvE, according to McLachlan, inhabit shallow, rapid streams, 
and form, Pictet says, no firm cases unt,il about to change to pup=. In 
speaking of the abundance of this group in the amber fauna McLachlan 
says: “Insects referred to Polycentropus in its broad sense seem to have 
been very common in the Tertiary period when amber was formed; their 
habit of concealing themselves in the crevices of the bark of trees probably 
caused their entanglement in the resin and subsequent fossilization.“l 

POLYCENTROPUS EXESUS. 

A delicate winged, sparsely clothed species with exceedingly delicate 
antenna. The body is moderately slight, the head small; basal joint of 
antenuz very st,out, subglobular, the remainder thread-like, reaching back 
beyond the closed wings, the joints three to four times longer than broad 

and narrowly ringed with black at the incisures. Legs poorly preserved in 
most of the specimens, but only moderately slender, the tarsi rather densely 
spinous. Wings moderately slender, broadest at the anastomosis, the apex 
rather broadly rounded, tolerably clear, but with heavily infuscated veins ; 
the discoidal is much longer than the median cellule, and the second apical 
cell is longer than the third and fourth, and of about equal length with the 
fifth; the anastomosis above the fifth fork lies in a curve subparallel to the 
apical margin. 

Length of body, 7.5”” ; of front wing, 8,,; width of same, 2.6”” ; 
length of antenme, 11”” ; of hind tibi*, dmrn ; of hind tarsi, 3.5”“. 

Florissant. Nine specimens, Nos. 67, 571, 3143, 7425, 7873, 9549, 
10501, 12441, 13529. 

* Trichoptern Europ. fauna, 3%. 



182 TERTIARY IXSECTS OF NORTH AMERICA. 
. 

POLYCEKTROPUS (?) EVIRATUS. 

Pl. 13, Fig. 7. 

A single specimen with its reverse is placed here provisionally simply 
from its general resemblance to species of this group. A crushed body, 
heavily scaled wings, an antenna, and a fragment of a leg are all that 
remain. The body is stout and apparently clothed densely. The antenna 
is rather slender, tapering, about as half as long as the wings, and com- 
posed of joints of equal length and breadth. The wings are folded some- 

what, so that their form can not fully be seen, but they are apparently not 
slender and are very denselv scaled, concealing all neuration ; the costal 
margin is very gently and slightly convex, curving downward to the apex 
only at the very tip, the apex far above the middle of the wing, and the 
apical margin oblique, straight, not retreating rapidly. 

Length of body, 11”” ; of front wing, 10.5”” ; of antennae, 5”“. 
Florissant. One specimen, Nos. 12239 and 12240. 

3. DEROBROCHUS gen. nov. (@@s, fl&oq). 

A large proportion, both of the specimens and species, of Florissant 

caddis-flies seems to belong to this new type of Hydropsychidae, which is 
allied to Polycentropus in many of its features, but is remarkable for the 
length of the cells and for the apparent want of any fifth apical cell. The 
median cellule, which is generally longer than the discoidal, is often one- 
third, or even more than one-third, the length of the wing, and the lower 
branch of the upper cubitus runs straight or nearly straight to the margin, 

bending sometimes near the cross-vein which, near the margin, connects it 
with the vein below. Tl ie uppermost apical cell, as in Polycentropus, is 
small, and in general the affinity of this genus to that is marked ; but the 
absence of the fifth apical cell is believed to be sufficient ground for generic 
distinction, as that cell is generally found throughout the family. The 
cross-vein uniting the upper and lower cubitals is variously situated. 

Table of the species of Derobrochm. 

Base of first, apical cell of front wing not, or .warcely, farther from the root of the wing than the base 
of some of the other apical forks. 

First apical cell almost. BY long as the eecoud; this uot greatly longer than the third _ - 1. D. &tractzk% 
First apical cell much shorter thnu the second ; thie nearly tkce ns long as the third. 

Firs:. apical cell longer thau the fourth _ _. . _ . . _ _ _ _ _ _ _ _ _ _ _ . . _ _ - -. - - - - - - . .Q. n. cCnukA% 
First apical cell shorter than the fourth. 

First apical cell curving upward ___. ____ ___. __ _. ____ ____. ___. .----. --. .4. D. cow~oratus. 
First apical cell with no upward curve..... .___.. _... ..---...----- ------& D. f++Qceas. 
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Base of first apical cell considerably, or very much, farther from the root of the wing than t,he have of 
any other apical fork. 

Third and fourth apical cells aborlt equally distant from bnue. 
Second apical cell lesv than one-third OY loug again a~ the third. _. . . . . _ .__. . ..3. D. mtawun. 
Second apical cell half aa loug again as the third. _ _. _ _ _ _ _ _ _ . _ _ _ __. . _ _ ___ _ _ _ _ _ -5. D. ntarcid~.t 

Fourth apical cell reaching much nearer the base t.han the third. _ ._ _ _.. _ .___._ ____ .7. D. mzterm. 

1. DEROBROCHUS AIISTRACTUS. 

A single specimen, preserve<{ on a side view, so as to show the upper 

half of the under surface of the right front wing, and in addition the upper 
surface of the whole of the left front wing, overlying the hind wing and 
confusing the neuration. Little besides the wings can be seen, but the 
stout cylindrical basal joint of the antemxe appears, followed by a few sim- 
ilar but much slenderer joints. The front wing is slender, subacuminate 

at tip, the costal margin fallin, 0‘ toward the tip at about the same angle as 
the apical margin retreats from it, the apex itself rounded off, and rather 
above the middle line of the wing. The first apical cell is remarkably long, 
the fork originating at the end of the middle third of the wing, and of the 
same length as the third apical cell ; the second apical cell is only a little 
longer. The wing is apparently clear, with the veins narrowly marked 
with fuscous and faintly irrorate with fuscons at their tips. 

Length of body, gmru; of front wing, 11”“; width of same, 3.3”“. 

Florissant. One specimen, No. 93’77. 

2. DEROBR~CHU~ cr%NuLENTus. 

This species is represented again by a single specimen, showing a dor- 
sal view of a vague body with outstretched front wings, one of which is 
nearly complete and tolerably well preserved, showing a portion at least of 
the neuration with clearness. The wing is not so acuminate as in the pre- 
ceding species and the apex is in the middle of the wing. The first apical 
cell though long is shorter than in D. abstractus, but extends farther toward 
the base than either the third or fourth cell, these last being much shorter 
than in the preceding species. The discoidal cell is apparently fully as long 
as the median cellule, but its limits are not clearly marked; the latter is as 
long as the fourth fork and very slender. The wing appears to be clear with 
infuscated veins, and the whole costal margin broadly but faintly infuscated. 

Length of wing, 8.5”” ; breadth of same, 2.6’“” ; length of median cel- 
lule, 2”“. 

Florissant. One specimen, So. 14444. 
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3. DEROBROCHUS BTERNUS. 

This species is again represented by a single specimen but in a better 
state of preservation than the preceding forms. It presents a side view 
with the upper front wing well preserved, and the lower, though visible by 
drooping, obscure. The legs are tolerably well preserved but confused; 
they are sparsely clothed with hairs and the tibia1 spurs can not properly be 
distinguished. The front wing is slender, broadest only a little way beyond 
the middle, the apex well rounded, and the apical margin very oblique but 
full. The discoidal and median cells are about equally long and slender 
and nearly as long as the second apical cell, which is fully one-third the 
length of the entire wing. The third and fourth apical cells are of about 
equal length and nearly twice a,s long as the first. The anastomosis is ver3 
simple, the cross-veins closing the discoidal cell and uniting the sector and 
cubitus falling together just beyond the origin of the second apical fork. 
The wing as preserved is clear in the apical fourth but elsewhere irrorate 
with fuscous, the veins everywhere infuscated. 

Length of front wing, 9.75”“; breadth, 4.1”“. 

Florissant. One specimen, No. 5308. 

4. DEROBROCHUS COMMORATUS. 

A species closely allied to the last described, and mainly distinguisha- 
ble from it by its shorter and much slenderer wings. A number of speci- 
mens appear to belon, w here, but none of them are very well preserved. 
The body is slender, the legs long and slender, but with rather stout femora, 
the front legs short and slight. There is a single pair of spurs on the front 
legs, and two pairs on the hind legs. The front wings are pretty uniformly 

fuliginous with fuscescent veins ; it is very slender, broadest close to the 

apex, the tip rounded and placed considerably above the middle, the apical 
margin much less oblique than in D. zeternus. The neuration is identical 
with that species. 

Length of body, 8.jmm ; of front wing, 9”” ; breadth of same, 2.7jmm ; 
length of fore femora, 1.6”” ; of fore tibia, 1 .I”“’ ; of middle femora, 3.25”” ; 

of hind tibia, 2.6”“. 
Florissant. Ten specimens, Nos. 2661,3237,3343, 3350, 6848,13539, 

13.542 and 14170, 14029, 14171, 14312. 



NEUROPTERA-TRICHOPTEkA-HYDROPSYCHIDAL it35 

5. DEROBROCHUS MARCIDUS. 

PI. 15, Fig. 3. 

A slender winged , griseous species, not far removed from D. commo- 
ratus. The body, however, is tolerably stout, densely clothed, the head 
small, with very slender pale antenna?, the basal joint stout and globular, 
the other joints slender, about twice as lon g as broad, and narrowly ringed 

. apically with fuscous. The legs are very long and delicate, the middle and 
hind tibia with two pairs of spurs. Front wings griseous, rather heavily 
clothed with hairs, especially along the veins, which are thereby duskier; 
they are slender, well rounded at the apex, and not acuminate, as would 
appear from the figure, where the wing is partially folded ; the neuration is 
imperfectly shown in the plate. The first apical cell is very small, the third 
a little longer than the fourth and much shorter than the second, which is 
very long, nearly reaching the middle of the wing; the length of the dis- 

coidal and median cells c$n not be accurately determined. 
Length of body, 6.75”“; of fore femora, 1.4”” ; mid femora, 2.2”“; 

mid tibke, 2”“; hind femora, 3”” ; hind tibiae, 2.75”” ; front wings, 7-S”“; 
width of same, 2.75”“. 

Florissant. Three specimens, Nos. 9416 and 9621, 10106, 12010. 

6. DEROBROCHUS FRIGESCENS. 

PI. 15, Figs. 6, 16. 

I)erolwoohzla frigeaoena Scudd., Zittel, Hsndb. cl. Pdioont., I, ii, 779, Fig. 986 (1885). 

A somewhat stout bodied but small species, the smallest of the genus, 
not very heavily clothed with scales. The head is moderately large and 
the antennae very slender, with a large globose basal joint. The legs are 
only preserved in a fragmentary way in all the specimens. The front wings 
are tolerably broad, broadest only a little beyond the middle, the apex 
scarcely subacumina,te but well rounded, the apical margin oblique but full ; 
the first apical fork is unusually straight with no upward curve, and the 
cell not much shorter than the third apical cell; the second apical cell is 
about twice as long as the third, and the fourth falls about midway between 
them in length ; the discoidal cell and the median are of about equal length 
with the second apical cell, and are very slender, particularly the median. 
These features are not all produced in the plate. 
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Length of body, 6.5”“; of front wing, 7”” ; width of same, WW,. 
Florissant. Seven specimens, h’os. 1027, 1718, 2677, 4633, 5433, 

109O(J, 10953. 

7. DEROBROCHUS CRATERE. 

Pl. 13, Fig. 13 ; Pi. 15, Fig. 4. 

A moderate-sized species, with dusky wings, the veins infuscated. The 

body is moderately stout, but no parts are fairly preserved but the front 
wings, These are moderately slender, the tip rounded, the apical margin 
oblique and only a little full, the broadest part of the wing near the middle of 
the outer half; the first apical cell (not shown in the figures) is very small, 
considerably smaller than the third, which last is only a little more t,han 
half as long as the second, which is slightly longer than its stalk; discoidal 
and median cells very long and slender and of about equal size. 

Length of body, 7-8.5mm : of front wings, SmN ; breadth of same, 2.6”“; 
length of hind wings, 6”“. 

Florissant. Four specimens, Nos. 2514, 5059, 14235; and from the 
Princeton Collection No. 1.947. 

. 

4. LITOBROCHUS gen. nov. (hzrch, flpdxo+ 

This name is proposed to include a single species of Florissant Hydro- 
psychidze, allied to Polycentropus and Derobrochus, and especially the lat- 
ter, but differing from them in some points in the neuration of the wing. 

Like Derobrochus, there is no fifth apical cell in the front wing, thus clearly 
separating it from Polycentropus. It differs from Derobrochus in the still 
more intensified elongation of the int,erior cells, and in the minuteness of the 
first apical cell, which is relatively not half so large as in any species of 
Derobrochus. The anastomosis is also very widely separated, the median 
celi extending far toward the margin and being half as long as the wing itself. 

LITOBROCHUS EXTERNATUS. 

PI. 15, Fig. 10. 

A single specimen shows the body, fore legs, and front wings. It is a 

tolerably large species with moderately slender body. The front legs are 
small and the tibia bears a single pair of spurs. The front wings are slender, 

broadest before the middle of the outer half, the apex produced and nearly 
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in the middle of the wing, the costal margin falling obliquely to the tip 
over a considerable area, and the apical margin equally oblique below the 
apes; the contrast in the length of the first and second apical cells is very 
marked; the cross-vein uniting the sector and cubitus falls at the origin of 
the second apical cell, and the median and discoidal cells originate side by 
side ; none of the cross-veins are shown in the plate. The wing is clear, 

excepting for a slight infuscation along the costal edge and the infuscation 

of the veins. 
Length of body, 10"" ; of front wings, 10”” ; breadth of same, 3.35”” ; 

length of fore femora, 1.7”“; tibia, 1.7”“. 
Florissant. One specimen, No. 14210. 

5. LEPTOBROCHUS gen. nov. (h~nr&, flpd~o~). 

This genus, which includes only one species, is remarkable for lacking 
not only the fifth, but the second, apical cell. In other respects it does not 
differ from Derobrochus, except in having, as in Litobrochus, an extremely 
long median cell, due, however, not to the extension of the cell toward the 
margin, but to its basal extension by the earlier origin of the middle branch 
of the upper cubital vein. 

LEPTOBROCHUS LUTEUS. 

Pl. 15, Figs. 1? 3. 

This abundant species is rarely well preserved. It has a slender body, 
long and narrow wings, very slender legs, and antennae longer, so far as 
known, than any other of our fossil species! being much more than twice 
the length of the body (including the closed wings) ; the joints are about 
four times longer than broad, very slender, and the incisures marked with 
fuscous; the first joint is stout and obovate. The front wings are very 
long and slender, the apex produced, subacuminate and scarcely above the 
middle ; the first apical cell is tolerably small, and the discoidal cell appar- 
ently open ; the median cell, however, is closed, and the cell itself exceed- 
ingly long, the closure being a little before the origin of the third apical 
cell, which is not quite so long as the breadth of the wing and shorter than 
the fourth apical cell; these features of the neuration do not appear in the 
figures on the plate. 
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Length of body, gmm; of front wing, 9”” ; breadth of same, 2.2”” ; 
length of antenn+ 21”“. 

Florissant. Sixteen specimens, Nos. 1655, 3638, 3'iO2, 6039, '7030, 

7149, 7990, SO13 and 10341, $065, 8325, 8392, 8857, 9578,10016,10239, 
12014. 

6. MESOBROCHUS gen. nav. (PUCGOS, &+os). 

This is a peculiar group, not only for the limited number of apical cells, 
the first as well as the fifth being absent, but also for the great and nearly 
equal length of all the other apical cells and the distance of the anastomosis 
from the apical margin ; indeed, nearly or quite a third of the wing at the 
apex is filled only with longitudinal and parallel veins, as in some Lepto- 
ceridze. The median cell, on the contrary, is not very long, as it is in 
nearly all the other genera we have here considered ; the discoidal cell 
appears to be open, an anomalous peculiarity for one of the Hydropsychidz 

Table of the speciea of Mesobrochus. 

Fore wings nearly four times ae long a8 broad. _ _ _ . . .____...._....__ “. ._...---.--.. ---.. 1. M. lethms. 
Fore winge scarcely more than three times as long as broad. __ _ _ _ _ _ . _ _ _. . ._--.. . __. . i 2. dl. imbecillus. 

1. NESOBR~CHUS m~mxrs. 

PI. 15, Fig. 11, 

A small slender species. Body slender, moderately clothed with scales. 
Antennae with basal joint very large, as long as the head, the rest, slender 
and cylindrical, tapering sensibly to the tip, as long as the body (without 
the wings). Legs very slender. Wings very long and slender, the rounded 
apex in the middle line and the margins curving equally to it above and 
below ; second apical cell nearl)- half as long as the wing, third and fourth 
stopping abruptly at the anastomosis, which falls just beneath the tip of 
the subcostal nervure ; the discoidal cell is open and the median not ver; 
long, reaching as far toward the base as to bring the base of the second 
apical cell over its center; the neuration as given in the plate is wrong. 

Length of body, 6”” ; of front wing, 7”“; width of same, 1.85”“; 
length of antennae., 6”“. 

Florissant. Fourteen specimens, Nos. 544, 1665, 2268, 2520, 2566, 

4584, 6884, 7792, 7898, 10720, 10899, 11132: 12015 and 12789, 13540. 
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2. ME~OBRO~HUS IMBE~ILL~~. 

Pl. 15, Fig. 13. 

Closely allied to the preceding, but a smaller and comparatively stouter 

form, The basal joint of the antenna is cylindrical, and though very large 
not so stout as in that species, but the stalk is as there. The legs are a little 
shorter and less slender. W’ mgs shaped as in &I. lethzus, but compara- 
tively a little shorter ; the neuration appears to be identical with that of the 
other species (it is wronglv given on the plate), escepting that the anasto- 
mosis is even farther tol- _ t.he base of the wing. 

Length of body, 5.5”1’” ; of front wing, 6.25”“’ ; width of same, 2”“. 

Florissnnt. Sixteen specimens, Nos. 1306 and 4423, 2177, 2362,2984, 

4908, 5462, 6861, 7042, 7568, 7883, 10225, 10407, 10430, 11005, 12234, 
13138. 

7. PALADICELLA gen. nov. CnaAatd~, (Y--, Gi~ehha). 

Still another anomalous genus is found among the Florissant Hy- 
dropsychid<a+ in some respects allied to Nesobrochus, since the first and fift.h 
apical cells are wanting and the other apical cells are nearly equal and long. 

The other features, however, are very different, partly perhaps from the 
much greater comparative brevity and breadth of the wing. The third and 
fourth apical cells are so closely approximated as nearly to touch throughout 
their length, even to the very margin of the wing. The discoidal cell is 
closed and relatively much shorter than it would be in Mesobrochus were 
it closed at the same time ; that is to say, the branch of the sector usually 
furnishing the first apical sector has a much later origin in Paladicella than 
in Mesobrochus. Tl le name given is not meant to have any reference to 
the recent genus Adicella. 

PALADICELLA ERUPTIONIS. 

PI. 15, Fig. 14. 

This species is represented by a single specimen and its reverse, toler- 
ably well preserved on a dorsal view with partially expanded wings. The 

body is moderately slepder and not heavily clothed, the head rather small, 
front legs not very large. The wings are not slender, broadest before the 
apical third, with rounded contours, the well rounded apex above the mid- 
dle, the apical margin more oblique than the costs1 as it falls to the apex. 
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The wing is tolerably clear, slightly infuscated next the costa with fuscous 
veins. The neuration along the middle of the outer half of the wing is not 
correctly given in the plate ; the vein above the lowest, forked vein (con- 
taining t.he fourth apical cell) is also equally hut not so widely forked, and 
it does not connect (excepting by a cross-vein) with the vein above, but 
much farther toward the base with the vein below, its fork containing the 
third apical cell. 

Length of body, 9 m”’ ; of front wing, 10.5”” ; breadth of same, 4”“. 
Florissant. One specimen, Nos. 8422 and 13004. 

. 

8. TINODES Curtis. 

The single species referred here provisionally is shown by its neuration 
to belong elsewhere, and is merely placed here for convenience and for want 
of a better place. Moreover two species have been found in amber. 

TINODES (?) PALUDIGENA. 

Pl. 15, Fig. 9. 

An interesting little species, apparently belonging near this genus, but. 
in which the neuration is even simpler, though being in large part obscure, 
the species is placed here provisionally. The body is moderately slender, 
the legs rather short. The front wings are not very slender, broadest in 
the middle of the apical half, beyond which the wing tapers rapidly and 
almost equally above and below to a, rounded apex. Only the first and 

third apical cells a.re present and both very large and with a long stalk, the 
veins originating far toward the base. This alone shows it can not be a 
Tinodes, but the anastomosis can not be ma.de out. The hind wing is con- 
siderably shorter t.hnn the front Ging, broadest near the base, has a pretty 
strongly curved costal margin terminating abruptly in a pointed apex, from 
which the oblique apical margin retreating rapid’ly blends by one curve in 
the inner margin ; the second and third apical cells only are present, of 
about equal and considerable length, the latter nearly reaching the middle 
of the wing; an interesting feature of this wing is a large spreading tuft of 

dark hairs longer than the width of the thorax, springing from near the base 
of the costal area. 
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Length of body, 54.25”” ; of front wing, 5.fjmm; of hind wing, 4”“; 
breadth of front wing, 1.5’““; of hind wing, 1.2”““; length of tuft of hairs, 
0.75”“. . 

Florissant. Four specimens, Nos. 2142, 6964, 10702, 13137. 

SubfBmily LEPTOCELZII ),?I3 Stephens. 

No fossil species of &is subfamily have been described, but Hagen 
mentions several species which he refers to 31ystacides and Odontocerum. 
Two Florissant species are found, which are believed to be most r!early al- 
lied to Setodes. The larva of this group are found more often in running 
than in standing water, but frequent both; the case is usually a free sand 
tube ; the members of the subfamily are distributed all over the world. 

SETODES l3ambur. 

This genus, as existing at present, is found well represented in regions 
as wide apart and as different as North America, Europe, and the East 
Indies. . None have before been reported fossil, and the t+wo species we have 
referred here are so placed more from their general aspect than for any 
other more solid reason. The form and pointedness of the wings and the 

general structure of the antenna and legs look evidently in this direction. 
The larv= of this group inhabit both standing and running waters. 

Table of the species tf SetOde8. 

Wings at rest extendiug far beyond the abdomen . . _ __. ._ _ __, . . ._ ._ _ __. ____ ._._ ._ ___. 1. S. portionalis. 
Wings at rest not reaching the tip of the abdomen. _ _ -_. . .._ ._.. ____ .____. .__._. ._.-. 2. S. abbredata. 

. 

1. SETODES PORTIONALIS. 

PI. 15, Fig. 15. 

A single specimen is placed here, the pointed form of the wings, the 

size, and the whole aspect indicating this group of caddis-flies ; the wings, 
however, are so thickly clothed with scales that no neuration can be dis- 
tinguished. The body is tolerably slender, the antenns and legs exceedingly 
long; only a portion of one antenna, as long as the body, is preserved, but 
this shows no indication whatever of diminution in size; it is rather stout, 
as stout, indeed, as the tarsi, and the joints four or five times as long as broad, 
cylindrical, pale brown, with dark browu incisures ; the length of the basal 
joints is not determinable. The legs extend a long way beyond the tip of 
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the closed wings and are very slender ; the front pair, however, are n1 j 
shorter than the others. The front wings are very slender, densely pubes- 
cent, when closed extending some way beyond the tip of the body, the 
portion so extended tapering to a slender but rounded tip which is near the 
upper margin of the wing, the costal border being almost uniformly and 
gently convex, and not falling rapidly next the tip, while the apical margin 

below the tip is esceedingly oblique until the tip of the body is reached. 
Length of body, f?“” ; of front wing, 6”” ; breadth of same, 1’“” ; length 

of antenna1 joints, 0.5mm ; of mid tibia and tarsi together, 4.5”“; reach of 
hind legs beyond body, 3.5”“. 

Florissant. One specimen, No. 11754. 

2. SETODES ABBREVIATA. 

A single specimen only has been found, closely allied to the preceding 
but with remarkably abbreviated wings. The body is moderately slender, 
densely pubescent, the antenna black, of the length of the body, of the same 
stoutness as in the preceding, but with joints scarcely so long and densely 
and very finely covered with hairs. Legs not perfect,ly preserved but a 
little stouter than in S. portionalis. Wings very much shorter than the body, 
very slender lanceolate, the apical portion narrowing, more rapidly below 
than above, to a sharply pointed tip, black, densely clothed with long hair- 
like scales. 

Length of body, 6.5”” ; of front wing, 3.jmm ; breadth of wing, 0.65”“. 
Florissant. One specimen, No. 5218. 

Subfamily LIMNOPHILIDIE McLachlan. 

A single member of this group has been found fossil in Prussian amber, 
a species of Halessus. Besides this, however, several larval cases have been 
described, sotne at least of which appear to belong here, as it contains at the 
present day all the larger caddis-flies which ornament their larval cases with 
shells and other odd substances. To this list we can now add from America 
one of each kind, a winged insect and a larval case constructed of grains of 
stone. The group as it exists to-day is mainly confined to the northern 
hemisphere, north of the tropics, but it reappears to some extent in corre- 
sponding portions of the southern hemisphere, at least in America 

- i 
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LIXNOPHILUS Burmeister. 

This genus has never been reported fossil, and in placing in it the 
species below the intention is only to indicate its affinities. The genus is 
boreal and wide spread, and the larv33 are generally found in standing 
water 

hlNOPHILUS SOPORATUS. 

Pl. 15, Fiv 5. h’ 

A couple of specimens are referred here, in only one of which is the 

neuration sufficiently distinct to be determined wit,11 any probability, and in 
this it is somewhat obscure and is not fully shown in the plate; nearly all 
the veins and cross-reins in the outer half of the wing can, however, be 
traced with more or less distinctness, though the cross-veins are certainly 
obscure; the neuration, as thus limited, is wholly that of Limnophilus. 
The front wings are moderately long and narrow, the costal margin rather 
strongly arched in the apical half, curving downward to the bluntly acumi- 

nate apes, the apical margin sharply and very obliquely truncate Dis- 
coidal cellules short, much shorter than its foot-stalk ; anastomosis of the 
lower half of the wing continuous. 

Length of front wing, 12.5”“. 
Florissant. Two specimens, Nos. 1441, 13007. 

INDUSIA Bose. 

In certain parts of Auvergne, France, rocks are found which for a thick- 
ness of sometimes two meters or more are wholly made up of the remains of 
the cases of caddis-flies. These have been frequently mentionecl by writers 
and were first described and figured by Bose early in the century under the 
name of lndusia tubulosa. Oustalet in his recent treatise on the fossil in- 
sects of Xuvergne,’ describes two forms, one from Clermond and the other 
from St. G&and, which he distinguishes under the names P11ryganea cor- 
entina and P. gerandina, principally from their difference in size and strength, 
and a distinc.tion in the minute shells-species of Paludina-of which the 
cases are composed. 

These cases, like the somewhat similar ones composed of grains of stone 
which are described below, are all apparently made by species of Limno- 

1 Bibl. EC& Haot. l?tudes; Sci. Nat., vol. 4, pp. 101-103. 

VUL srrr-I.3 
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philidze,’ the larvz! of which group are remarkable for the variety of objects 
they use for the cqnstruction of their cases. It would seem desirable at 
present, while placing Indusia in this group, to include in it all larval 
cases of extinct Trichoptera until they can be more definitely placed or 
distinguished. 

These, however, are not the only instances of larval cases of Trichop- 
tera found fossil. Hepp? in 1844,2 describes some from the rocks at Leistadt, 
near Diirkheim, under the name of Phryganea blumii, and Heer a few years 
later in his classic work describes and figures a similar instance from 

Oeningen, under the name of Phryganea antiqua, in which the case was in 
part made up of bits of sticks. But the most surprising discovery of this 
sort is that of supposed larval cases of Phryganidae in amber.3 According to 
Dr. Hagen, Pictet thought them larval cases of a tineid, but Zeller believed 
they were tricbopterous, tbe larvae still remaining inclosed and appearing 
to belong near Mystacides. As phryganid larvae are aquatic almost without 
esception, their discovery in amber is certainly surprising. A tube-like 
larval case, presumably trichopterous, has also been described under the 
name of Phrygamea micacea and figured by I?ritsch* from the Cretaceous 
clay-schists of Kounic, Bohemia ; and Marion5 describes larval cases on the 
leaf of a fossil, Nymphzea, in Provence, very like those attached to similar 
leaves to-day. 

INDUSIA CALCUL9SA. 

Pl. 4, Fig. 4. 

Indrtsia cnlcdosa Scudd., 131111. U. S. Geol. Geogr. Sun. Tcrr., IT r, St%543 (1823); Ann. Rep. U. S. 
Geol. Geogr. SUIT. Tcrr., XI, W%G39 (l%J) ; in Zittcl, Haudb, d. Palzont., I, ii, 778, Fig. %45 (1&?5). 

Dr. ,4. C. l’eale, in his expiorations under the Survey, discovered in 
deposits, which he considers as probably belonging to the upper Green 
River group, or possibly to the lower part of the Bridger group, beds of 
limestone, the upper floor of which is completely copered with petrified 
cases of caddis-flies, all belonging to a single species, which may bear the 
uame we have applied to it above. They vary from 14 to 19”‘” in length, 
fI.0111 4 to 5’“‘” in diameter at their open anterior cstremity, and from 3 to 

- 
‘See on thirJ point blclachluu, Proc. Ent. Sot. Land., 18% le‘-l!J. 
~J:hresb. Pollichia, vol. 2, pp. 10-23. 
:lBercr~dt, Bernst. befiudl. oqpu. R&e Vorw., vol. 2, pt. 1, p. 121. 
‘Archiv. nature. Laudesdnrchf. BBlm., vol 1, 1). W; VesmIr, vol. 13, p. %& 
6Saporta, Orgau. probl. ant. mers, 2&26, PI. 3, Fig. 2. 



3.2”” at their posterior end, the thickness of the walls being about 0.75”“. 
As will be seen by these measuremenf.s, the cases are a little larger at their 
mouth, but otherwise they are cylindrical, taper with perfect regularity, and 
are straight, not slightly curved, as in many phryganid cases. They a.re 
completely covered with minute, rounded, water-worn pebbles, apparently 
of quartz, generally subspherical or ovate, and varying from one-third to 
two-thirds of a millimeter in mean diameter ; they thus give the cases a 
granulated appearance. Nearly ,211 the cases are filled with calcareous 
material, but some are empty for a short distance from their month, and in 
one case the inner lining of this part of the case has a coating of minuter 
calcareous particles, evidently deposited therein after the case was vacated. 
4s the present thickness of the wails indicates (as also the size of the attached 
pebbles), the silken interior lining of the case must have been very stout. 
This follows also from the appearance of one or two which have been 
crushed, for they have yielcled alon, p longitudinal lines, indicating a parch- 
ment-like rigidity in the entire shell. In one of the specimens the outsr 
coating of heavier pebbles has in some way been removed by weather- 
ing, and has left a scabrous surface, apparently produced by minute, hard 
grains entangled in the fibrous meshes of the web ; it still, however, retains 
its cylindrical form. 

The size of the case, its form, and the material from which it is con- 
structed seem to indicate that it belonged to some genus of Limnophilidae 
near Anabolia. 

Horse Creek, Wyoming. Dr. A. C. Peale. 

Subfamily PHRYG.ANIDL’E Stephens. 

This subfamily of caddis-flies, comprising the larger species, is founcl 
only in the northern portions of the globe, and is numerous neither in species 
nor in genera ; nevertheless it is the only group of caddis-flies whose remains 
have hitherto been found in rocky strata, if we except the larval cases, of 
which there is likely to be more or less question. And it is not a little 
strange that they have been found in several distinct places, ranging from 
his in the Oligocene to Parschlug in the upper Xiocene. Mombach, the 
Isle of Wight, and Atnnaterdluk, in Greenlancl, h:t.ve also furnished species. 
From amber also three species are known, and now we have three more 
species, including a new generic form, to add from the strata of Colorado 
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It is not, hoviever, as in Europe, the only subfamily represented in the 
strata, three others being also represented and one of them much more 
largely. (February, 1884.) 

A single small species of this genus has been described from amber by 
Pictet and Hagen, which the latter compares with the living ?i’. reticulata. 
The one here described is the first known from the rocks, and is a consider- 
ably larger species, and wit.h somewhat peculiar neuration. The genus is 
well represent,ed at the present time over all North America, and besides is 
found only in Europe. 

sEUROSIA EVAKESCENS. 

Pl. 13, Fig. 3. 

A single specimen of a large species of phryganid is referred to Neu- 
ronia, although the neuration appears to be somewhat abnormal, the cross 
neuration on either side of the sector not being continuous. The insect is 
preserved on a lateral view, showing the head :;nd body, the superposed 
wings of one side, and all but the base of the other front wing extended be- 
low the body, together with one hind leg. 

The upper half of the overlappin, o‘ wings is much darker than the lower 
half and shows some mottling near the tip, which is not the case in the other 
wing. The single front wing is of a uniform brownish fuliginous tint, but 
broadly obscured in the middle of the wing by accident of preservation over 
a large pale area, in which also the \-eins are nearly lost. This accounts for 
the inaccuracy of t.lie drawing on the plate. 

The front v-ings are subtriangular, less than two and one-half times 
longer than broad, their greatest breadth in the middle of the apical half; the 

costal margin is gently arched in the apical half, the apex roundly pointed, 
the apical margin almost straight in the middle half and inclined at a rather 
sharp angle with the costal margin. 

The shape of the wings, as well as the brevity of the discal cell, renders 
it probable that the species should be referred to Neuronia rather than to 
PhrJ-ganea or Agrypnia, though it is impossible to determine clearly whether 
there is a cross-rein between the subcostal rein and the costa. The radius 
has a broad superior arch below the extremity of the subcostal which renders 
it probable that it exists, and that it can not therefore be referred to Agryp- 
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nia. The upper branch of the sector originates earlier than usual, close to 

the base of the discal ceil, which is short,, as in Xeuronia, but only because 
the cross-veins Which terminate are carried to an unusual distance toward 
the middle of the wing, and are therefore widely separated from the cross- 

veins uniting the sector with the cubitus-an unusual feature in this sub- 
family, and one which with its other peculiarities renders it probable that it 
should be generically separated from living types. There is also lacking 

the zigzag arrangement of the cubital cross-veins, though their exact rela- 
tion can not be determined throughout. The hind leg bears two pairs of 
tibia1 spurs, as always in this subfamily. 

The length of the body is indeterminable ; the length of body and wings 

together in repose is 24mm ; of front wing, 20.5”” ; greatest breadth of same, 
8.Prn ; length of hind tibia, 3.65”” ; of hind tarsi, 4.6Pm. 

Florissant. One specimen, No. 7725. 

PHRYGANEA Linn4. 

Species of this genus are by no means unknown in a fossil state; 
indeed it is the only genus of PhryganidE which has heretofore been 
represented in the rocky strata by remains of the perfect insect, and while 
only two species are known from amber, four have beeu described from 
Tertiary rocks (Aix, Mombach, Par~chlu~, 0‘ and Greenland) and a fifth indi- 
cated from the Isle of Wight. Very likely some of these may be found to 
belong elsewhere, but their large size woulcl lend a probability to their 
proper reference here, since this genus and its allies contain the largest of 
the caddis-flies. We have here a single species to adcl, represented wholly 
by wings, but very well preserved. The genus is mostly confined to North 

America and Europe. 
PHRYGANEA LABEFACTA. 

PI. 13, Fig. 5 ( $ ). 

An excellently preserved front wing, lacking only a fragment broken 
from the lower outer angle, represents a male. It is of a nearly uniform - 
smoky brown tinge, with much darker distinct veins, and delicately mottled 
with faint, pale, circular dots which are larger and therefore more noticeable 
than elsewhere in the upper outer half of the wing, and are absent from the 
center. It is of about the size of otir common Neuronia semifasciats (Say) 
but of a different shape, being subquadrate, about three times longer than 
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broad and only slightly broader apically than basally. The apex is slight13 

pointed and the outer margin apparently slopes more rapidly below than 
above the apex. Though not shown in the plate, the subcostn is united 
near the tip to the costa by a cross-vein, and just below the apical cell thus 
formed the radius has a well-marked distinct arch. The cross-vein closing 
the cell is not shown in the plate, nor the cross-vein just below it, into 
which, rather than directly into the cubitus, the first nervule below the 
lowest branch of the sector runs. The lower cross-reins also do not appear 
on the plate ; they run, as in the modern Phryga.nea grandis, with a slight 
jog where they cross the basal branch of the upper cubital, obliquely from 
the base of the second branch of the upper cubital toward the arculus. 
Indeed, the yen&ion of the lower half of the wing closely resembles that 
of the modern European P. gmndis, which is slightly larger than the fossil 
species: This differs from that in only one or two points ; the first apical 
sector parts from its stem at the middle of the discoidal cell, the lower bor- 
der of the cell is as full as the upper, and the cell itself is proportionally 
shorter. 

. 

Two other specimens agreeing in neuration with the preceding, but 
with the lower nerrule of the upper branch of the superior cubitus forked 
represent females. Like the male they are represented only by upper 
wings, one of them perfect, the other broken squarely at the tip by the 
breaking of the stone in quarrying; one is a little lighter in color than the 

male, and, as it were, bleached out at the apex, while the other is much 
darker, almost of a blackish chocolate, many of the minute spots of the 
mottling, especially in the upper part of the wing, appearing quadrate rather 
than circular. The fourth (female) fork is nearly as deep as the third, ex- 
tending slightly more than half-way to the base of the branch. 

Length of wing, 6 2O.‘L5”“, 2 19.5”” ; of discoidal cell, $ o 5.5”“; 
breadth of wing, 8 ‘i”“, o 7.3’““. 

Florissant. Three specimens, Nos. 407 (a), 1016, 3897 (0). 

LI;1INOPSYCHE gen. nov. (Az’pv~, qvx+). 

This name is proposed for a genus which differs somewhat remarkably 
from any Phryganidze, but which agrees at the same time in its main fea- 
t.ures with the subfamily of Phryganidz proper. In his monograph on the 

Trichoptera of the European fauna, Mr. McLachlan lays much stress on 
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the importance in generic characteristication of the presence or absence of 
specified apical cellules, of which the full complement in the anterior wing 
is nine; of these three belong to the area of the sector. In the present 

genus we have an additional apical cellule in the field of the sector, one of 
the ramules of the lower branch of the sector being divided. In all other 

species of Phryganidtr: proper, to which there can be no doubt that this 
genus belongs, both the mmules extending to the margin from either side 
of the cross-vein closing the discoidal cell are simple ; in Limnopsyche the 
upper is branched, so that there exists an “apical fork” between the “first” 

and ‘;seconcl” apical forks of McLachIan’s terminology. This, however, is 

not the only peculiarity ; the anastomosis is broken into three instead of, 
as in true Phryganicl,a3, two parts, the cross-vein uniting the sector and 
cubitus lying far toward the tip of the wing, while the remainder of the 

anastomosis has its normal place near the middle of the wing. MiCloreover, 
the median cellule, which, as in other Phryganidte proper, is open, extends 
nearly to the base of the wing, interrupting still more markedly the anas- 
tomosis of the lower half of the wing. 

Although only a portion of the neuration can be determined in the 

single pretty large species referred here, this differs so much from the exist- 
ing genera of true Phryganidz? that its separation from them is indispen- . 

sable. 
LIMNOPSYCHE DISPERSA. 

PI. 13, Fig. 2. 

There are three specimens provisionally referred to this species, bat in 
only one can the neuration be traced sufficiently, and it is upon this, which 

is figured, that the species is founded. It shows a dorsal view with indis- 
tinct traces of different appendages, but with the wings of one side expanded. 
Especially this is true of one ; it is an upper wing, but toward the lower 
margin a portion of the hind wing, crumpled and folded, is more or less 
mixed with it, so that the figure is not perfectly clear or probably correct 
at this point. Th e main features of the neuration have been pointed out in 
the description of the genus, but a few special points may be added. The 
wing is about two and a half times longer than broad, t.he costal margin 
well rounded, bringing the rounded apex down nearly to the middle of the 
wing, the lower margin (apparently) full. It is pale brown without mot- 
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tling ; the discoidal cell is very long and slender, nearly one-third the 
length of the wing, and occupyin g almost exactly the middle third longi- 
tudinally. First apical sector arising from the middle of the discoidal cell; 
cell between the sector and cubitns of uniform width and running almost 

exactly through the middle of the wing, terminating some wa,y below the 

apex ; cross-veins uniting the sector and cnbitus more than half-way from 
the e d of the discoidal cell to the border. 14s the other cross-veins are in 
their used place, the anastomosis is widely scattered, whence the specific 
name. 

The other specimens are poorly preserved; they agree with the pre- 
ceding in size and present no characters in opposition to it. They ‘show in 
addition portions of the antenmq a slender stem arising from a rather stout 
basal joint; in both, however, the antenme are broken shortly beyond the 
base. ’ 

. 

Length of body, SmN ; of front wing, 8.25”” ; breadth of same, 3.25”” ; 
ength of hind wing, ‘i’““. 

Florissan t. Three specimens, Nos. 809, 8606, 8995. 
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